Q’Gu‘ c_‘;_,Lﬂ.i 1 b 2-2 jl.:i:" cesl

FI—I-LI'—I-" ajljg ::11":"_9""""” a—'l-_“)-i-“ dslal |

4LE

" Mo Ru Rk




Ol csuld 2 PMD
dard il | ! gt 1 § G b1 : J 9 1 Jadid!
 Bale Lgdllad g1 3y, dalleasst] o lil Gaiali tdalad] § Sl
aBlall (1-1) 1 JoY¥I Gyl
Ll Asgdaa (85 LIy o JEIS a8y LU JSE Saat 08 s dat J| 6 el
ASllall daaals &

a c_n.éj E.EUQJ @P 3l GJ": @# E_t.jlzmﬂs.“ M?'__g_.;}lﬁ El:uj 51 LJ.‘I.niJ.L@JL E_;J:i” %u&"

s aus adge 5T S5 e aaind 3l Gllall a1 a9l A3l

caloa¥ in e g (Il Gl goa 1 das,all dElkal

WSlall Jaaa 5 gals &4

Bl i Lgesanas ¢ Lails Aigine &5 LiSls  HAT (o) JSid e Jpas Dbl i L)

JSi e Bl Jsai o oSas Lilisas Llae o @3beasS JeliS §1 o) le oy d8Uall 23 () 9alS
(Al (Saelinall (o8 Jo¥ (G g3lBILs 8yn9 ) i Yy Sunid ¥ LSty AT |
dailiassll gud gl 2l #

Slhilaadl UMA o e pgSI T coall T8, 1 adl @ s JIKET 3ae (e WiliaSI aagll Gl yaialg gl

SMe il (o4 Lage (ot Sulall Lilaasl Layls)ll (o WAl Gl o dadlaansll 2o oll 48U

, LI

5yl yadl #

) aadl () AL il e JS5S Gl o (q) 81
Syl pulas £

Wlall &laag (na Nl &

- 19C @il sl oo 1g Baals dayu ady) L3l 5,all LS oa (CAI) g2

0.2390 cal
1] =0.2390 cal

3 1cal = 4.184 J

1 cal

4.184]
4,184 1 Cﬂl:-ﬂ-.lﬂdl

0.2390 cal

1 cal

Joule (J) clansll (Joall allsill 3ds L, 1all Bl Luldsaay (J )J e
1000 cal 1Cal=1Kcal =

lfllﬂga';al 1!.' = 0239 Cal

Lgandl adillisy alll avualdl Lealing gl Gl ulis 3ua sa (Calories) Cal ob1dadl yall
celaaddl e Lgale Juaan Il

1Cal = 1kcal = 1000cal



Hvcpin s A0 209} 3
(1502 CLSI) : ol yiui Jul bt

¢ Cal Sungs Gkl sda ,lude Lo .Gl e 142Cal ple ligatlly lill gola Lia (§53a5 =1
&)
142 Cal = 142 Kkcal Jad|

Cal 3aay A keal 33y e Jsa
1000 cal

142mrxﬁ—= 142000 cal

kcal 3aas A Kj 32y (e Joa |
1 kcal

s b 4.184 ki

= 20.7 kcal

3_"15‘9.'\J| SJL,A“ V7s)

days Balll el oy aaly alya 85ha Aoy ad)l Sule ¥ LUl 8, 1hall LS oa das gall 51,
331 sl oluim A73las ;E-J:l-l‘j L»_-):Jﬂ.u.l

g=c x m x AT e 4.184 = slall dac gull 3,

dalianl | 31 daiall 8yl adl Glewa 4

Gl g1 Latall 55 padl el Gloaad §lhadl Gl Uulas ansiidg o LallS 13,1l slshl ol 6

16 ulisll) 1-2 ¥
SaRal A 8 St (1700 GLSY) : duwml yiui Jui bt

il 5hall LS Laic 78 .8 C° (11 25 C° e Jsili¥l (o 34.4G 5l Lays iyl 13] -4
L (1-2) Jsaadl ) g SUsSEY1 Losiial

g=cXmxAal ZTI—T;=73.3—25=53,3”72 [l
g=2.44)/(g/"€) x 34.4 g x 53.8°€ =4.52 x 10°] C=2.44(J/9.°C)

ol ("C) B, dzyn § il AT
(Te=T) ¥ T~ il T

Gl e 5696J cuaiali 40.0 C ° (1 25 C © o0 1550 LElS Uspan 3abo oo Tise Sids - 5
1-2 Joaadl (I & ea b 3olbl one SBulall Lucgill 5,1 a0l Lo
g=cxXxmxAl
q (5696 ) :J=dl

= =2.45 s
mAT (155g)(40.0 - 25.0 C) 1/ (& C)

(2.45J/g. °C) M ggaall 5alall A gill 5 )l Aad
S de ol EJ‘Jﬂtﬂf‘h:‘?‘iﬁj{;‘J '“'1 :-II ﬁLh.“ &5
cAY clalia¥ly Ll oYLt Bue o8 Lpalaniiuly uaddl ope Gl 3AT Sy
¢ puadll dad] (ods sadad odll GLasill gaglad LA e Lo § e /=
. '.’-I-Lnﬂl.lj'-l-ll mil E:L.tls.s._i.‘i‘ﬂ-jas\.:." 1:;\5:!.;.“ ‘:LSiJ:‘TH.J.u:I L.Enﬂ_g: f‘.j‘;"LJS EJJ-:-# Eﬁw‘_}wﬂl ';;yig_
¢ 4 9o 9 sl LIMATS (gand 13ks [ &
bS] eadll f i Jisad gle Jaad ddeng 5<I WDIATI /Z
O lalia W daliall J.ga_g:ig.ﬁ padciead Y Lgasd daslially sleadll ulgy vg’ dad s g st LA § He /e

§ alad
Jayiadl 51 andll 3, q4lST, €, lhs dadliye Lliguing Sl LOAIL oL oSz L) 465 oY /7



gﬂw <21 4 c—n 9-0 ‘!
3yl ydl (1-2) : g_g;\tl.ll (|
dia Lingylan 3lsill ¢l 5aldl (g otall sglons Jelill ¢s,lall (giall b a3l sdais ] & gl
5! LWL TLlae o151 (o Talail] 5] Loalall 8yl sall e Gubidl aniiow bjha Jsyae Slea [SREELN
gq=cxmx AT dac gl 5yl adl ssaas &
= CXHm X AT :E_J.IE.” EM|EJIJ51|M._:M‘;M
(2102 QLSI) : ol yiui Jui bt
1.18 C°Ll5, s days cialayl Lesie §,l5adl (5o 25 .6 J conia] 900 LEES 518 po e = 12

q=cXmXxAT ¢ Slall Legill 3,1,all Ls
256 ]=cx90.0gx1.18°C - Jad|
c=0.241]/(g-°C) :

Lo .3, adl ;e 5650] Lolaisal sic 46.6 C° ] 20.0 C° 4o Ul opo dae 8, )a 4oy cadlyl = 13
Sl 36K
q=cXmXAT )
5650} =4.184}/(g-°€) X m X 26.6 °C :Jdl
m=>508g

00819 dadlaaas) ddlall #
L8 palaial 5T 3] salall LLyadll Aladl (03 yua5 JS5 ($3kasS Je i JS 5615

cilpuily WileasI ctle L3l 38155 o311 55 hadl cluis Lyball cbasll o ERSEIE A
T B [

Lo w5 o Glaall 5T Jelill gle @siag S (e (pas e 5o alladll
alaill 52 I 8 i S o laaaldl
| (lauadl + alsill) aall g allall sa GRS

Lilaiig 5yl s giall £
EJJ_-:\..J.U dallall ?h_d_ms.. ﬁ_nl.alrhl BT )31 T@:ELAESJI S9le Land ) ;:L*\ﬂ g..i dsllall a..'_‘.ul_,:!.i:n ?Lv.ul_‘,_a:; I_jj.:ll_l.l:l.\s.” %

cdaalill led) of delsnll sledl o4




el hias el 3ulll e saly Jse o8 DALl L all Gl Glass GG e (H ) sylad] (s 93l

( AHmn ) (Jolil 3)ba 9) sylpadl Jeldill (s giall o8 yadill
o ileasl Jo (il o Tallaill o Lealall 5,)5all 1uS 5a
e il slgall 5, l,all gsially LI slsall 6 ,hall gsiall o 3 ill @ats ( AHexn )

Aern — Hprm:lucts = Hreattants

AH]*);“ = HE“—U"'U - HQHQM

T b Qp Basiill 5T LS 5,0 5all (s5low AH &, lhall gginll o6 il
cowl bas sie Eaal Alae ] Jelss

( AH ) J&L‘i:\.” ’S'JIJQ' SJLI-'::J! Ny &

iiHr:m= = H__l.".:.u .-"j\Hnm w dJ L:Jés:i E‘JL’A-LI JJLE-" J:lj:l-"
ﬁHr1n= - .:_d-lé‘s-ﬂ 5Hr1n M 5LI L:;_gS:l E‘Jb&-“ L}GLLI J.CL{UI

(3y1,all gyls Jelis Jia3 ) Ladleall Salas))
ulJ:;llg_qf.g.aLLH ssialdl cpann AT JBs &5SJ|:(1=_.3;¢)£4_.3]|+(‘;LE3)ELL..J13JL&|
dasleddl sulasll dulas

4Fe, + 30, — 2Fe,05 + 1625 K]

(3)lyall jols Jelds Juai) da,lall alas)
GsSI1 = (lasme ) ol (allai ) 3,1 54LSI

syl dulasl| ddalas

27 k] -+ NH4N03(5) —> NHI(aq) =) Nozg_(aq)



AU cls 6 £ &DFD
dayl ] dadlsasstl S aladl (1-3) @ Sl Gyl
o Laall o] Talkaill 5,1, all lage e Ty hall Lilasl c¥olall aas duct,ll <l
ALt ele LT
dayl padl dadlaasst) S alad | dalis 4
4]_:{3[5) + SOE{E} — 2P8203(5) AH= —1625 k]
NH,NOs — NH} g+ NOseg ~ AH=27K]
2 )yl Aailaassi] Alslal

Gl 08 5ally daslilly Uelinll slsll guand Lljuill e lall ole Jaids Ligjss Lilas Uisles ooa
. ( AHmn ) ohadl goiadl (o8 5u80 4L e yuas gl

(2600 olisll) 1-3 J g iAol ( AHcomb ) @53yl 3,1,

oIS Gltad 3alll Baden T @ax Se bl 8]l GEE1 o
CEH 1205(5) 2 BOZ(g) — GCOZ(g) -+ 6H20(]) &chmb — _2808 k]

oo bl ol sie il a5 gl ¢ alsall gubdll g hadl gl jas (ode Jaa saydl AH®
: (25{305_;]_}2- 3—:'\._;.15 1 atm {éja.h:.-.a) EJ*.)AJIEJ-‘J“"J s Al

(26 —Lisdl) 1-4 Jgaa
e v T
vap— T -
Allvy= kA8 ) {0 | T O TN

dladl &l yans &

AHp=+ gV ( AHtus ) ¥ bl Hlgaa¥ 5,1

ala 3k (e TMOl leasy 4ol 5,52l

AHcon da Y el 8aSTl| 8,4
AHcﬂnd= ) lr].s..n ( d ) -5 31‘ Q)=

N | T I R T

s I e
SO .

. Silal] s Jyn 1 BRI o 5 s



Cj,{i“lcf_;lﬁ:i ! 3ji.CO
dladl &l panid dayl ol d.uLi.a.\Sﬂ SYalad) 4

. u*\:l].ll.l.ll »;:LU ..Lne:u ﬁ Jing du.ﬁj ‘ CE:IJJLL].L J:_|.|a]| B r-U.l _):\..u_“ n...ﬁ.v.a_g é

HEO(g} i HEO{I) &Hmnd = —40.7 k] HEO{]} —p HEO(E] &Hmp = 40.7 l(]
H,0q) — H,O AHgqa = —6.01K] | | H.O — H,O AHy,s = 6.01 K]

5L Alisg g Aagdl) (il Lagd BLEY CAlias g Aagll) (judi Lag]

JﬁHSﬂHF _ J.AQ:I].‘I ﬂHfl.lS= + JL""‘"““ ﬁchnd= - m‘ 5H\Fap= + JSH.:J‘

QLG.IE-.@LQ _gi EJI_);IJ

: @.nL..J.‘JIg.H.:Sj _JLQ.-.a.:'.ng _)'a__ﬁ.” / E_}baﬂ Lals -.'_';I:Ll.n.c

(292 L) : dud yidei (oot
2-4 Jsaall spaical Lo lgail dayy wie Lliall Jgldl e 25.70 ygal Ul 3,)jad) Coual =23

1 mol CH OH
25.7.86HOH x ~—— =0.80 mol CH, OH s Pl
32.04 g CH-OTT : L
3.22 k]
0.80 molcHOH x =258 K]
. 1 mal{'l'l’f'UH

o8 ol SOlile dayy wie il ) Lige¥ 5le e 2750 ST e dallaill 5] adl LS L =24
. AHcond sl 2-4 J5aall
rdallaiall 51 jall da 5d ad (i ga¥) QY e 235 el

275.gNIT, x _1molINH, _ 36.15molNH, :Jad|
17.03 g,

16.15 meHNTI, SOW. - arak)
” 1 meiiNTT,

Ol &Mlelas 2

- OpanSY] 2o 2589l Jel& e 5)le BlaY] Jelds

e lial) oa Loaldl LlaWl (o8 3150 AU 5 g3 8l

Oliall s selally 5Lkl Bduil Looaieall BlAaY) ol o8 999 9!

oo Ll 65 illy cplslall sa (clialally sicdly Slilhlly Slyld) Lieg) SLSL o6 2 g3 gl
By |
(J3==3

gyl 58 cLadll 6 Bals el () cLadll JsSa qdy) Loyl Gkl sl 3301 3 g3 9l



C;-"{ju‘ ¢_5_,Lﬂ o 8 - inhaji.co
Soladl sgiall od il Gluwa (1-4) @ galydl uyadl
dursiyl| apasll
cosd (908 Jlaninuls WileasIl oM il ) adl gsiadl (o8 Huadll Olsa S
pud O 9sls A
s SN ) el 3 5m @-‘ue;ﬂ'Jﬁﬂdi‘m@baﬂ‘sﬁailg-ixﬂ'whfuwdealallmm
 Wbasl o)l Gl 5 hall g giall (& il Olawad Jastiw . cudlyall 3550 (o4

o8 Aalall skl danls oo 86T 5,1 all gl (o8 uadll 5T Je L&l §51a o1 oo ol pud (938
ia dasHE 00, Je Ll

D (08 Gaalen 4

daslills de &l lgall 5, lhadl sgialdl (& il Sl daglas 4)lha WilaS &Y alas gle PHLYI -
A @l ggiadl o il Gl olldl Je ] b

. I Je Ll LS eYalall gua) (e ] Eliad o8 oLa¥ ! Jolisll Yslea e oLy =¥
gl Jusxill say IS Je Ll GsSU ¥ olall guans £

(34ue GLSl) : umd yiui Juibont
(oo¥ | Jelsll AH sl b 5 a (palalall Joaaiial -32

2C0(g) + 2NO(g) = 2C0O2g) + Na(q) A= 7
a. 2C0O(g) + Oz(g — 2C0zq AH = -566.0 kJ
b.N2@g) + O2(g) = 2NO(q) AH = -180.6 kJ

:Jadl
Crilalaal) aand a8 Lt AH 8 L&) juad g (b) Malaall (uSaly A LaS () Adalaal) A5
2C0¢) + Do) —» 2C05) AH = -566.0k]J
2NO ) — Nag) + Do AH = +180.6 k]
2C0O (g +2NO g — 2CO;(g) + Ny

AH = —566.0 k] + (+180.6 kJ) = —385.4 k]



q,‘{j“l (_-__5_;@ . 9

(3540 wlisll) 1-5 Jgaa kil sl S g ol

gyl e Lol s jalic o SHU 48 S @A Jelill 6, hall (ggialdl (b puaill ulss a3

W
sl (53 951 3,1,

syalic o Lldll gl (o8 S e aaly Jge 5SS 381 @Al 5 hall ssiall (o8 5uadll oo
ALl @Y s g3

< ELﬂu..uI.“\EJI u:i‘gs:l“ 3yl >y Lo &
AHF =0 1 06 Laalidll (@¥la i ualiall 51 oty Taanlidll 5, ,all Lgale aaind L i ollia
dacladll G 9sill 8yl Jlaziicyl #

A TGS Sl oo glea¥ el ol Jsamnsl gl

aas ST g1 sl (i basS (ilalas g Je il g, hall (ggiadl o6 il Cla 2y o5 -
L sohall gsiadl &l g Lale Joandll

AHOxn = ZAH(products) - ZAHOreactants) gaanill dulas alaniil -

c._u.‘p‘ﬂl alalae

AH rxn — E&Hf[ pdeUCtS;. = E‘&"Ht( fEﬂCtﬂIltS}

3930l £ game Jid B g duwldll Jelid 3y, JiE AH,

(382 LSI) : el 3o (ot

Sbdeliill AH 4o L. Cpagyinill aunsST (ol e i @l

NO(q) + 172 Oz(g) = NOy(q) AH,, ° = -58.1 kd 1/2
N 2(g) + 172 O2¢g) = NO(g) AHi°=91.3 kd .a
1/2 N2(g) + O2(g) = NO2(g) AHi°=? b

40y ¢ Adalaal) UJ& Juaall Ll AH 3 LS £ 9 4Jalzal) use : |
1 1 o
NO) = - Nz{g}+5 O3 AH ¢ =-91.3 kJ .(c)

ALY Addaadl Jo Juaadd cib Cilibaall gaa)
NO) + ';" O2() = NO2(g)
AH°n = —58.1 k] = AH¢(c) + AH’¢(b)
—58.1 k] = —91.3 k] + AHt (b)
AH’¢(b) = —58.1 k] + 91.3 k] = 33.2 K]



<sOU s i 10 &E“D
Capen a1 S il | G gt 2 (il | Juad 1

saa lel| a . 5all

CJelAl g5k iy Laglagf 97 LgSal) (Sas asane Aoy (pilaass Jsuii
dadilrassll Jelaill e yug pulaadd] dayan (2-1) :J9¥1 !

cole Ll e pu od CEUAY] agdl ¢ Ll oa asbadll Dy ¢ sl @ gl

Je L&) Ae you (5 il 2

‘& quantity
A

=E.:-_/..JIJ¢.~}.:A

2L el 3ol LaS (3 oadl

=is:-j.J'.Jad.Aj:u

eilassl Jeldil) s yu

. mol/L.s R LG_I.GJ.I.'_IJ :L‘.,.n_',.“ E.!ajg.i‘:_i_"ﬁl_'\”ji dle Lol | JIJJJ JﬂSﬁwJﬂajl uc;_’ﬂm"‘_g..ﬁ

Je il Ao s Jaw gie ALalae

Alreactants]
At

Rate = —

Alelatl sl 58 5 3 )l A [reactants] i e

t'_g_ t| JA}“ ?5),:.11”‘__[.143 rﬁt

Lozl sBalf (p9<ig auleaill olail 2

.3_)31-.-.-.0 _,ﬂ.&z.lla. g;_hj ‘ E_J.”.E:.'tﬂl ﬂl&."—il {j\n.l.u:j ‘ _,ﬂ...a.'é Lh‘_}nc -:JL«&:IHA MI MI
Je L) A peug dascdinil| 43y 25

(Ea) WI%LE
Jeliall &lua] g il sEalf oS3 A Ueliall o lsall Jouny was il Glall ;e g30¥1 aall
aaleadll dyylas adle &

et gi Jladh pslail do g s paliaitt A kel 4o g 8 E

@h_aj'l nl.f-‘i! l.._i lelal) ':'1311 rJL.d.ﬂ :Jll — tl Jalelall ,l|_,.“ ':t:.#l:._nj.:l- _J GL_ET _-J n:..ll_j..‘.'h) r.‘im I.Ji u.:-ﬁ . 1

3 by of ol o o oy oy palas IS (835 OF (09 ol o ) 02

ool il oS L3S Gilley Aelicd) sl gl pslas Ol g 02
{_].:-Li: — gk




AU 510 .4 11
Je @il 5K 15 Lo ana)ll A oo Byl 0 eliSay AS jiad S bl ol jLiia| &

rJad|
(9539 43Lall w3l JelEall il gl gall Wl (po (oo M LEIl) Hls oalasll acuydl JUS (o
‘ EJL,AJJ ..ULE:
CO(g) + NOz(g)
] gy
danliol A3 Us ::
el (411 A3 L
— — (AH) Jelai
COz2(g) + NO(g)
| 3yl ols Jelds |
' Jadl

(9539 Bl (atiay Jeldilf el @il gall 48l (po J3T code i) dBls (qilandl acyydl JUA (po

§ ouSally gale¥ ! cpdeliill ¢ baatissl o8l cp 056 ¥ uladl pungdl Lciabe:

. e=oba¥! Je Al baaiiid| A3ls (oo (oo (guuSad! Jo L&l baaiiill d3ls 1 Jadl



<OU 5,10 . 12 &DMD
alrassll Jelsill de you (08 50301 Jol gadl (2-2) :oaladl (yuyadl

¢ 58Slly ¢ de Ll ololl danb Lhe ¢ (WLl Je il de you (o8 3,08 Jalse 15 awi ] a sl

- olally ¢ ! dalisss « 3,15l 4a509

Aeldil) of glf Aaals #

AT olell as Lele L6 de puu (o8 S350 a8 ellig paadll Lpaas e olel) dads CaliaS
. Cu uladll Je S s & scad Tl o35 g 20 cpaa B0 Je i Hhai
P PN | I ] IUNF. L IO B | IS RO [
asyall &
Jeldil] 4oy a8 Slasuadl (o Sleslaill ol LS as il ol LS Gl aslaaill 4 s Coua
Sk ewlas
ebocd| dalews 4
cJe Ll de s Caaly g de il Slascadl (o Slelalaa¥ ] sae culy Je Wl mlas dalius Saly LS
ALK s Lagd A T Blial e & el oAl 5,055 Gl aal /A
ALY s Logd s oS Tas (g0 € peal wiaadl o B0l Tas
E'JIJ‘;'“ ‘3..-::._,4 &
 @ilasSl Je Ll e 05 8, al oy B0l
. daal¥ ] sliudg JIaS ole LSS de pou opo o au il G

(s eeulad) Jeldill de yow wluiis oliniadl (o clealadll sluyi 8, adl daya 3ab

Wil s A1 cilagisnnd | s 33k AL 5 s ihasansnl) 38 ot Bl 3005 350 el A 5 o i W1 g0t 3-10 JE 2
e il Al Al bl a1 Cpn B0 s a3 0 ) - e il i s 35l bt a1 iz 53 Y g0 kg i

Jelil ot 10 el ke

A5 ) g A 3 g i) | AdlLa
(330K, 32)
|

I llill*ﬂ:l'ﬂ, 'iﬁ]
ey

| 310K & | A
(290K, 2

. —H
IBD 290 300 310 20 330
(K3 a0 2 s

325 K 5,1 )a 4o wie Je il Lol el saa S bl gl jLaa| &

.23 (S



c:ﬁlec_;_,Lﬂ.i 13 ikl o) cor
Slanillg Glj8all &4

W CEN Qs
cellgind O Gs9 @S basIl Je Ll deys Bula)y (ole JasS slse Sl

Slaanl | 4

cJeldll Sgaa Sl ole Joad 085 ¢ @SlaST e L8] deyuw sllag] (ole JooS ulse - Sillaaadl

48 ol 4a)d 5l adl daya (e 818,y Silayo wie avsaldl (o8 Seudl g2 aia s Jc @

§ (A.HQJI CJI_“u

rJadl
SSeadl @y dling Jeldil) de yeu i Sua Gil8all Jas Jaad odll Slaa iy 399 oo
- pedl 3yl daya O

3aoma pu Jola3

Jelad da ks Adls
- & :l "i

Je Lt m_t* 5 Asls
aset |

S i i inia - i i " i v, i ..__,.__,._.,___\\__.,_,_______,_.,_.,.

Al e—

= e Lacl

251 ot

Jelad pw —_—

oo Gkl G o3 3aadl Jalall Jlasical 31 G as)ll oo s3a S bl gl jLaa| &2
¢ Je L3l

rJad|
5y geas il gall Joad cMeldil| Jaas Lao badd Jeldill dauiinill 33l o s S8l Jolal)
(3o ALl | HBlall LSS Y 13T, dadll) gi Aleldill of gl Wl oo AL Y I3 (S1g ¢ £ e
. Jelail)



sbaassll Joliill A you (ol 93 (2-3) 1 Gl G pal

deyun O o yi — Lyl Lamaas oSa — Lol @le e 3)le Jeldill e yun 538 w6 sl

A sl 14

e lill sloll 555 pSLast Je Ll ey g Tl e yuay (536 ool JELESH Ee jeu (5 9518

oL e 4y Lty A 5l 365 [A] i 2R R= K[A]

Alelallasll 38 J 3l insS © b Jwolbuidalys ooy Jelidlie w o

cJe sl JSI Baane dass gas L K o)l L e 0l dhsae 4aus

s ¢« L2/mol2s ¢« L/mols = Jeldill de s cull ulsy

oY Ayl e Jelaill s peu (] 98 4

Je il depeu (535 o8 LsiSH e il Sulall ¥ e il sslall 23,01 | Jeldil) A,
ULt slghl 585 a Lugshicua B8 Je il e g

i yad sual Je L@l 45, Sli ellily Jeldall sy olo seiad Jeldddl 3,

iyl suald G oy ld dlily Jeldal As you iiay k Jeliil 28y cialt

5 A ¢ YT AT e ((SlaS e li o8 dle L) oLl 4, calS 1) @adiedl Saiga [ala @
¢ Gilaa] D8 Uelanll sulll 585 e Ll 13) Je la3) ey
Calye EMA Jeldill de pew SelATiy s



C_’{ju‘ c_f_;w o 15

ST iyl Jeldill de you (il g8 £
lasyad sy (¥ Egans ) Aelite Sule JSI 511 € same b sileasSl Je Linll LK1 35,1

J.ci.E'Ji h'uu’ fh." ;,ﬁL‘Bi
gt 3815 i [B] 5 [A] e R = k[A] ™[B]"
Jeladl 55 oM 1 g Mg ale Ll

Lo JS Aelall ol 11 581 5 3 Jelidlde wenl o b Jool> g5l Jeladl e
G g buad o JNGE ) W e s

Je L&l duy aaaad 4

e @l ol Ea et Je sl LA Sl ] T e B G e G 5=

(6600 GLESII) : dowml yiei Juilhust
BN TS e ASalll Jelis oK 13] @A —p BB Jeliill e puu 306 Uolae LK1 -18
R=K AP : ol

LIS 45,019 copansSU (Js¥ 1 4501 000 2NOyg + Oz =» 2NO2y  Jel&lll i ciale 15]-19
e il G yeud alall yglal Lad (EIGN Z35,00 goa Je Ll

R =K [0] [NOJ? o



s, 16 A0 209447
il | o1 381 : Gl Judd

Eua ¢ oilassll G155 (o Ula o] dailaasst) CMe L& (po paSH oo @ dalell & sl

. da gletio Oile pus dadiladlg dle LSl | wl gdl (3o JS (985S

Q;,\S,_l.au:\.ﬂl Ol dla (3-1) in” oy |

- | P |

Aaslll delanl] slll 5815 ole saiay @il ¢ GIEY] cul juads ((SLasI GI5Y ] Clngs
§ Oy Lo &

ol T o) LSl e o 3

D nle Gk Jlaainls e ! 5les o il 52 Jeld o LiseY) judad Jelds

dalall

¢ OUlgaadl daal] o8 Lilia) 3uleg slanS eyl (o8 5,08 Liaal Lad gadU
okl oo cileball fpo (IS (g8 alA BuleS deliall o4y
@Ml Oy 19 dacssaldl Sdlelaill 4

ouuSally sale¥) palad¥l o Sany 31 GilaI Jeliill sa | guusal] Joldll)

;H_WJ_!E‘E_-,.}J.’;:M.H._-Hg.dd- Nz(g) + SHZ{g} — 2NH3{g) ?QLQSFI

Ny(g) + 3H;(g) <= 2NHs g oSl

o LS Buals dulas o8 (e l@ll qalasl fsilasl] mau

Nj(g) +3H,(g) = 2NHjy g

cana da3ll lglly delill alell 5805 51 bl ausdl s GBS g9 § il | puu ! Liia | g

.l
Jadl
@.auyl Je il de yeu el (gdlaassl] G15aY 1 dla o] (eSlaasst] Jeldidl Joog aas
dadlallg ddelail) ol gl 3as)yn ol Laaiae g (guwSadl Jeldidl de peud 40 glevs
S0 cal Ladie g oSl @.nLﬁl Je &l e you 5l Lot allill dls 4L ‘_Eg.‘al._u,_ts.ll Gl
Aaslllg de Lail) slgLl
OI3 AaSaaligall dasalall £

Al dak 500



AU 510 17

Oy ol g &

- 3lis allsy o3 Jel&all Aty ] qanna -

-l )l days @i O e =Y

. LiSles aalg ¢ Cuald oSasliag Gl3aY1 -¥

OIAY T yaalas 2

sileassf I3 (g3l

Ao o) Jeams O (©ELasSI Je Ll (S Gane 55)ha 4o die G ol paby  (@abaaasd] §155Y1 (i 8al8

LG aSlallg ele LSl ST s Lgad st

aA +bB=cC+ dD

WY ﬁn._il:li._ﬁ_u.i'
— _[C]C [D]d i iﬂ‘f; >81,3 [B]5[A] Jias
[ A]a [B] b 21l 311 581,20 [D] 4 [C]

Keq

aig)ed! Aalall &dlalas d, Cs bj ﬂu.u;.i"-ﬁ

oelizald Y 0 581 st 0 Y0 581 s D15V oo
3 M DMl 4y ol Jolalt g5y ol ) 555 S i

Keq oI53Y1 Cula

3555 US @iy ¢« odle Ll 5815 Gyd iala ole @Slall 5815 Gpad Juals Ll Goaall Lol oa

COI5AY sie Aol ol ghl 3813 (o aST ALl ol glf 3aS13

cOIAY) aae dadiladl ol ghl S| yS (e pasT Aleldil) of gl Jas)ya
oaaladil) Gy aalad &
s L0058l Ulad) o8 Susage golsilly cile Ll o day  pusladidl GI5SY

- Qb oY leatiil GLS 0 goall L ragyaed] wias @i rangyaugd] @ asll Je LSS o8/ Jlas

- Jeliall 55y Caald yasad (IS
Hyg) + Ly = 2HI sk X

(HI)?

Rea = FLIIT



Cj,{i”l ¢_5_,Lﬂ . 18 inhaji.com
(85, ul.\SJI) MJH Jul bt

Y] eYalaall 501 culs julas WX .1
b. 2H:S) = 2H2+Sze v a. N2Osg = 2NO3z g

[H,]2[S,] ~ [NO,J?
Rea = TTHST 5 [N,O,]

d. 4NH3(g) + 5025 = 4NQO(g) + 6H20g C. CO) + 3Hz(g) = CHy(g+H20g)

« _ INOJ'[H,0F o [CH ]J[H,0]
“ [NH,]'[0,]° “ [CO][H,)?
€. CHag) + 2H2S5() = CSy(g) + 4Ha(g)
x - [CS,][H,]*
“ [CH,J[H,S]? puiladl) yaé GIEYT yulas #

o Bl =5l g GI5) Saas el (e 8538 aaas Blae )50 (o8 JslY] duas wie
C,H;0H;, = CHsOH4,
Keq = [C2H50H g)]
L Wb Al e ST o8 Slsill 5 oMl Ll uns Losie pualaddl u GIEYI salas
I alh Tash pand onnny ol LS55 (s elldly 3 (355 (1) AsLeal ) slglly (5) Tuleall sl -
SV el il i S o301 ea (aq) Jlladly (g) DLl alst -
(8700 GLasl) : dpmal yiei Juilem

ol Las JSI Guilall yi 51539 culh s (KT -3
a. CioHss) == CioHgg — J=I b. H20 ) = H20 (g

Keq - [CwHa(g)] B ™ [HZO{g)]
C. CaCOsi) = CaOys) + CO2(q) d. C(s) + H20(g) = COy(g) + Hz(g)
K,,=[CO,,)] P
eq (8) - [H,0]

€. FeOi) + COg = Fe) + CO2g)
[(3[)__}“_1:
“  [CO

({E )}



19

 Basa Byl Ty e Tt 501 il uiai Tai i
OIRY yasiyp A
L OV e L e Bube JS 5555 wanl a3

Keqm &

. wilsilly edle Laiall LS1ad | 5K (e salad gl oI5V auslss

(8900 SLis) : dummi yidei (Jui bt

[N204] =0.0185 mol\L , [NO2]=0.0627 mol\L

K

¢y

Silalaal |

-

C0O]=0.0613 mol/L,
H,]=0.1839 mol/L,

CH,,
H,0

=(0.0387 mol/L,
= (0.0387 mol/L

Jadf

NO,]*  (0.0627)2
= - — — fa— 0.2]3
N,0] (0.0185)

CO(g + 3Hzg) = CHag) + H2O(g) /53U Keg Lass ooun| -6

Jadi

~ [CHJ[H,0] (0.0387)(0.0387)

e

[CO][H,)* ~ (0.0613)(0.1839)"



b csls 20 C‘BND
salaassll G151 o8 3557501 Jol gadl (3-2) (aaliadl Luyall
s G151 adse (I Tl O3e allsl (e lywias S Loie rdus | & =l
daaliliis ol Taas 4

R e

a1 e ity sladl o allaitl daly) () @ el Gl oI55 Ula o allss gle aga Jis 13)
(e allas 151 (o8 yudn Ji5e Jale 1 58 agally) . syl

L il A sail Lalill sladls Ll oy dais

daaliliogd Taae gaalad &

@=baasdl §155Y] (ode 53 5all Jal g2l
 Syaaall slgall - . 8,lall Eayn Y L(anall ) kaall =Y L 5S30 -\

:,:ISJ:\JI 5.5‘3 J:\.i:dl 7 »)

COg) + 3Hzg == CHagg + HaO(y i

5kl Joladl

RSH s
dleldis suls
9
Sabo aS s Wl
aaals




i csi0. > B0 259400 )
baallg aaadl o8 yasdll

CO{E} + 3H3(g} o CH4{E} + HEO[E) e

. S, g_ugl.__m‘)b‘g aaadl as bwse (ol laaaldl -
cdats L c)le Wl o8 S35 baaall -

coals palillig 3ub) ubIl &S5l 5T odle it ASYT Y ol vas gle LaAll i3, -

L OIAY) Als o8 Jelill ol i Al A5aY zilgallg oMelEill o8 oY ghl sas (s 9luiy Lois
SJL;,AJI EQJJ J:\-;—I %)

CO(g) + 3Hz(g) = CHyg) + H2Og) AH® = —206.5 K] 3yl s Jelss /Jbs

N2Oug) = 2NOzg AH®=553k] | 5)l,all yols Jelis/JLia

Syl ATy Gols Jeldl ole Lgeldl,l §i 8yl,adl GAIA LG s g JSuill /e

3yl il yola Jolas 3yl ol 3 5lha o La3
Craad) o3 O1 ¥ 1215 st gond 13391 15 C’E\ T ENES
>+ NoOyp < 2NOyp @ COg +3Hyg = CHyy + H:O + 3~ @
e
Sleasd! gad O3 7l Creaad| gond 013391 -l G et da 3 ik
C"—‘; +N:Oyg > 2NOyy @  COg) + 3Hyg—+ CHyg + H0 + t\'@ 2

'hII-E_;.|_.||....=-|.'||-'ﬂq-;.i il




s - 2ogof

sl Joladl

OIRY] 2o 909 8yl yadl &

Loyl gad daly - aulilitsl Tagt Ty - SIEYI Gl 03330 pllas (o] B5hall cpo 4aaS il 13
c8,ladl das ellgn S Al

Keq 9 SJba.” a;:.JJ &

Keg o8 5233 8,1 all days (o8 5adl T e m -

ST oY s o8 sl IS Keg dass el LS

@Iyléﬁwﬁs‘gudﬂ Keg dand ya2d

O)aY1g 858all Jol gadl 4
« alaYI IS (o8 sl Je lall de pun 80bsy e S8l Jalall o

CGSAL milgall LS jaad fyga ¢ SIY ] Als () E ] Saall Jaladl ssag g Jeliill Joas 1igls



U1 5,10 23 &BQAD

S5y Cal g Jlasieul (3-3) el Guyall
Jelaill o8 oledl 5815 Gliwa (o8 515 cull s Jlaaicl Koy sawd | a4l
Lgaibigds
Ol Y| sae yas| ) Gleva &
CO(g) +3H2(g) — CH4(g) + HEO{g) : Jlas

0.850M 1.333M M  0.286 M
~ [CH.4][H:O]

R = TColHT

[COJ[Ho]’

[CH4] = Keq X [HgO]

(0.850)(1.333)?

[CH.] =3.933 x oo

=27.7mol/1.

(9900 GLESI) : e 3o (ot

Doyl ge Ge S ST gl Je b e Jsilull 75 -18
COg) + 2Hz) == CH3OH(g)
LoV 58030 oua i T 35 daga aie Kog= 10.5 IS 1343
1.32 mo\L CH3OH 5 0.933 mol\L Hz e ssian o5l buls o8 [CO] .a

. [CH, OH]
“ " [CO]J[H,)?

(1.32)
5=
(C0O](0.933)°

[CO] =0.144 M

0.325mol\L CH3OH 5 1.09 mol\L CO le ($sias &l53) ladss 5 [H2] .b

_ [CH,OH]

“ [COJ[H,]?

l0.5 — _ (0-325)
" (1.09)[H,)?

[H] =0.169 M

3.85mol\L CO 5 0.0661 mol\L Hz de ssian ()51 buls o [CH3OH] .c
[CH,OH]
«« ~ [COJ[H,]?
o __ [CH,OH]
(3.85)(0.0661)
[CH.OH] = (10.5)(3.85)(0.0661)% = 0.177 M




c:del ¢_5_,Lﬂ o 24

d...i.ul.a.ll ‘J.uala culy &
AL sl (i Lplalan (Sslo ¥ £ sipe e JS 1M1 CligM 1 315 giped 5L 5a
podgaall a1 9ds -

celdl e pun Qg - o gd geall 25K L Leta g A g1 LS all iamy

NﬁCl[s} =3 Nﬂ+{aq} A Cl_{aq}
agulall Slig yus -
Ll gl ) A 51 S pall aras ST L3l die | plall 8 DL gy - s 5Ll iy 58 - A Y1 LS ) ey

BaSO,(s) & Ba**(aq) + SO4~ (aq)

aailil Jeola culs sl LIS &

Sl W LSl G151 ealh s [Aalldl) Juola el

(10150 L) 3-3 Jgaa Hadl : il Juola cal g

aailal Jeola culs Jlasdic) 2

 Slugdll el LS Lty asaad o Lpllanion] (S 4N ¢ Tagee Lash usd

(1032 Lasll) : dummd yaui (Jui bt
fays tic 5Y1 Lis¥ SLSsall MONL Z,¥sll Laslill wliual 4-3 Jsaall b biladl Jaxicul .20

. 298 K5, a
PbCrOs .a
J=d
Sl JS J B 30,Y gl o 3 G Bl S -2 @

s =48 x 10-"M.a 2-
PbCr0,, = Pbly, +Croi ..
§=1.3% 10-°M .b smol/L smol/L smol/L
: - Ky = [Pb**][CrOf"]
S = L).8 X 1() L\f‘[ o & 233 X 10—13 - (S)(S) - SZ

s=vV2.33x10"13=48%x10""M



C_’{ju‘ ¢_5_,Lﬂ . 25

(10340 LLisl))

by
L olaad (10142 GE) 4-3 Jsaadl o8 33sasl] Kgp ans Joaiil -22
l8all s Ja bl . OI3Y) aic AgBr Jslas o8 [Ag] @
[Ag*] = 7.3 x 10-°M .a AgBr, S Aglyy + Brig,-a @ . Jal
smol/L smol/L smol/L ;
IF- =42 x 10—M .b K,, = [Ag*][Br]
X . —— 5.4 x 107" = (s)(s) = s*
Agtl=13 %] 1 .c| s=VE4x10-P=7.3x10 M=[Ag]*ul‘9ﬂlgjsﬁ

- ortisal Glslae T bala wie ol S 1) L adigiil K Joains o oK
colisd 5815 Gand o Yl clile clslae bala e () 5SS @il
051 53815 lewa 4
Qsp @-lj:lc'ﬂd:.al_\.ll
A a5 ikl Je bl olaal e Lo daal b slsll 5815 Gulid Lead U L1l Juala cols 2ad 52
Do Las ST &uang Ksp — Qsp 4jlie wie aul gyl @385 (Sas #9
oy (1950 Y9 « gachia yé Jolall Oli Qsp< Kep (!
Ksp 2o (ssbeai (3 Qp Lasd wayild o lish| 555 53 OIFY ] Jseasll
( bradis Jslall muad )
.ﬁﬂiﬁdﬂﬂysf&hhddﬁhl.lij!ﬂ 05p= Ksp (Y
cLaaie G151 Ala o8 Je &l G @1
‘ I.Tl.l.ulJ E:JBS""“.. Qsp > Ksp (‘1"
Kop o 53l (st Qsp Tk JA S 54558 S 515391 5] Jpeamsl
§ QETVPYY PENAE SV

(1062 LsI) 2 Gl e Juilbut

Sl bla sie oy &S 3] L gigiil (1014 GUSI) 4-3 Jsaadl e Ksp ass Jasical .25

0.10 M Pb(NOs)2 s 0.030M NaF .a

phF::h} — Pbg*{m” + ZF"““” :J.A.”
Q,, = [Pb**][F~]* = (0.050 M) (0.015 M)’
= 0. 32X I

K_=33x10"
K, <Q,, :5% :PbF, e ) 5550



D PTATE 26 &ﬂgﬁc

0.25M K2:SOs s 0.010 M AgNOs3 .b

Agjs{)-nu} "’__1 zﬁg-‘-{illﬂ + 5(} ¥

L :Jadl
Q. = [Ag']*[SO ] = (0.0050 M)*(0.125 M)

= 3.1x10~°

K, =1.2x10"
K-.‘i]'l > Q&p | ,_}‘.I' :Agzsoq o ‘T"'"""J ,__}_5::&-_! u‘J

Ba! S 0 ST 51 x5 b S o LGRS

5F

e (el dsmg e Bulll Ll Lalins! felmal) 5ol S50

daalil gl Taso @aalas 4

PbCrO4(s) = Pb?*(aq) + CrO4*(aq) G Je L&l o8
PbCrOs (ye gadie Jslae (] PH(NO3)2 30 Jslae ddlis] ie
e Salkl cas Pb2+ Sligl agasl ellig wliall POCrOs (po b sy

PbCrOs Ludld oo JIES 115

D daalill ol Toss wwa PBCrOg cawuyd yaeuds -

s @l ol OISV Tl aealdl I3 AIyYs GI5Y] aga e wk LI G151 (I P2 (921 L) wie



A cp 8 27 2090
bl Gl 8§yl | : il T Juditd !
g8 Iaalgydl £1 931 SMRAL , D gede GliSyo (oA il g3 Sgyangd) SIAS :dalell 6=l
Cals 83559 o) (ol danda : (4-1) Jg¥1 Loyl

andg bads (pag gl 5 Gsa Sl G paie ole Goiad disae BlSye Sliss Sepnagdl : G dl 6 yqll
s N
sedals ald e Jol (SUY cLasIl alle Hlags cliyusyé IS G gaadl 5811 5,88 (aan 4
da geaaldl slaassl] &
S liss Sl
Slags ySgaagdl 4
- 138 (pagyaaglls Gs S e ole g5l (G SLSHU oa Silaga 5Sg gl
iyl QST sag e Sopua «sia kw59 CHy Ll 5le Ggdall olS,L bussi @
. Jﬁ}” t'__g:lri .!_99.1 BLLE ﬁui _‘:,Li.IJ

gl s Ggasll Glsye @

(CO2, CO) fe Sl wulST laels Ligde G50 SIS0

. (NaHCO3 ) oliss Sl « (Na2C0O3) wliss Sty « (CaCz ) olaw Sl

c olSyall adle e Lilag deyiie Judlony uS15 (08 Laa b buls;y 2ol s SIS0
o linsllells ysiugilly co S5 cranis¥ s crnasialls Gragyued] Sld ge s S st

Sl g 5Sgyaagdl g Zalaadl
@ﬁlﬁuimfu!wﬂlﬁ Ll Ll
syl gl JSall magy Laally 5 KU dgas
gl L san 3 LAS e Luaily ST 5500 (ghany' o2 L,dll £ dpalll

O83,S1 &3 s Ais LAl dagl gl #

Jedlous SIS (o8 400 51 LAl Gealid g 05 sy Lalal Laaleas buly, gl Gse S 0550 o
 OLSyall e 0 6SEl dulag de yding daniiius
Sluaglledly jsdeusdlly cu S panslY g (nagyiills (ragyiaed] @lhd ge s S aaly




C_’{ju‘ ¢_5_,L3 = 28 ¢

28 (52,590 Laiw ¢ agll ae Jeliis ¥ il (9,59 ¢! & pguadl 2 Je il
- E—;DG 1__;' E-I.I:L"I.IL E:L:Lﬁu .Ia:'i!_g‘_}u\lc m:lﬁa.l et J..*I .jj ‘a.j‘):t.ll c_ad.cl.‘i:.i“ é.l.l.l.t.‘..r r I

- bdd Gulal kaly) (e $simn G Gsa Syl 5o gl (92 559 3l

e Saaly LG 51 LS Ul e Gginn G GsaSg) 0l o gl 5af (9 S sl
. Javi

oyl yaladil) 2

RN o el e s BRI AR | 20 S0l i 6T e ey (308 (BENLSI i

LS 5T olsiall gaad a5 GLlal) da s wie badill JAS el dlac (gdaiadidl yaladiill
 Wlie 3,ha clays e L85 (157 o8 bl

e 3258 |08 8 o)l 3y dalaiea (o 4=6 YKL

CsHyp o1 CH,4 — (e JB) i OI3L2 rdailsd) Lgias — i il Ldatl il o 5o el 3 sl sgSL
e 9
40°C
g e ) B (pn A pal1 5L Blalill e — 5 La01 el gl
C;H C:H,, — ol
T 40 - 100°C Oldadl wila y 2ils agme Sl 30 31 Sl 25 ins 2
tp— T Ty r P e
CigHzs o1 CioHpg — st G lia Cre Camadd ool £1B e Lo 8 e Y
105 - 275°C
CigHag o1t Cy5Hyp —  cedwddian)
240 - 300°C OsR
the —
Coatli ot Cirblas = copgan s P FRRA L TR T,
a9d musnidilly i SRR I
o nEit R PR
it Frnpetintbatitat
SIS s sy
Slalall pla Jads
—  olalsll - —
C‘EE}IH42 e
018255 350kl At jond | ALK 303 O (o A i (i yman
alagit g s Jinls deldd)l guie ! o3 Aalid) SILal AT @

iS5 Bk e clsyla (o] B SLSH L Jpad o3l Dulaall ooa [EHIAN Sulasl
sl Glie o] I clisal

. .J.i“.l.n.u.nd.nl.c JPﬁMlu@cngbﬂlxﬁlzﬂlm&.bsj e

. dac liall

Slisa Sepmagd! Sliya abdas (S5 5] .4 Sule Galg « Sligs Sepmgdl oo Jaala g8 (ndg5ladl
c O3S 8,3 512 e Qulal Geaalis bulg; (e 553 (I Glgslall (o4

. sl alsls 89 ,91,95, 98 100 Leias ( Las,dll ain ) GLESEYI a8y Sanas allay 4

. agdgll buls le LusSH s Jass ole ¢yall 8,08 Cua 850l g68¢ll § 5 sanlg @




<sOU s i 29
SLISHI (4-2) eulall gyl
s Lalad bl ole :_Sﬁai Sliss Soies o SUEN aws i a4l
daadical | Jeadedd| &ald s O
- SLENL Ggyall oliss Sqpmgd] duslis (08 Sye yaual GBI asy

O LA G ks Gulal baly) ole @il Sl Sqyua o8 SLISH
( CnH2n+2 &L‘HSJC}U ELQL"-" MI )

. gebuall blall gusg olaladll b lsally ¢ Gadly Glall o8 358K Gligll anaiig
() *)olsas ()0eadl (A)ciig (V)Lisag (T)lwsa .. (0)0Lias (&) cusadl (¥) wups (Y) Bl g (V)Laiss

Aol ) s M 1 So1 3 (o3 9315 pullial | SLISIN | ¢ L) At SEISTYY

Aduall
AT AAL Adal!
__
CH, CH, Olise

CH;CHj3 C,Hg Ol
CH;CH,CH; C;H;

CH,CH,CH,CH; | CH,,
CH;CH.CH,CH,CH;  C.H,,
CH,CH,CH,CH,CH,CH;  CgH,,
CH,CH.CH.CH.CH.CH,CHs | C,Hy
CHs(CH;)(CHs | C,H,,
CHs(CH,),CHs | C,H,,
CH;(CH,),CHj

. IIL..JIII Ghsll _‘I | --H - 7 P
5,500 Buagll sae o8 paas e Leaaas caling Al oS, Al albladl) ddealedd!

de 8l Jeuead| Sild QLIS 4

okl fpo iSIl aaiial Slilae ala BoleS ananiiw Glsasy¥ s Hhsall oo JSy L el
A4S eS|



AU 5,10 .4 30 PMD

JsY ils ganns 4
Aoyl GGV Gand wie (3 yaiiws) dhalio duisn S dlialis Jsbl oa Al dleuledd|

C ST 5T Cpmg 8,0 e Y =0 ills Lladl ole,dll S oo dlaadl Sils ganll

e sl g 9 541 it g

CH3CHECHICHE_ Cngl:Hch EH_::CHI'CHI_ CHJCHE'_

de il Jeudeadl Sild SLISH daacdd 4

LIS A &l glad

(IUPAC ) (Il alls) Lttty Tonall cloasll (Jgall slai¥ ) allss Cun

TIPSV TN PG PVS P SUPYR.< | IO PR ARV PPN [ { - FV e |

ot Al ik ya iyl Tuivn (Tl eadeadl (o g S 553 JS o5, 1 23011 5 gladll
- bl deganll )

A JSIT degans JS a1 AIAN 5 gladdl

(el (@ (LGB Leyd Ldng 550 o AST Leads STV degane &),S5 5] samal 1 5 ghaddl
(a,b,c, ....) . Lialas¥ ! GUL Slagdl (il @ dwoladl 3 glaill

o Juaill Jualsdll 5 Sl e a8 ¥ Jundl ol il SalS aed | G : desslead | 3 ghaidl
ala,y

QG yhall 63gs SLISH (goacds

(adeals Jolol 399 OIS acul £ 8501 acul — £ 3311 a3 )

(13000 clisdl) 4-1 Jhs lanl (131050 QLSI)) : ol yiui Juibuo

WY1 oL all Wbl Gall Lol IUPAC Jlisd ) allss sclsd anaiol .8

{I:Hg c "T-H3 '(T-Hj b CH3 CH3 a
(IZH2 £|2H3 (liHa ' CH3;CCH,CHCH; 1 CH3(|:HCH2(I:HCH2CH3 |
CH3CHCH,CH,CHCH,CHCH; éH;

G Jriza (3627 ¢4 (2 Oty Jifiaa (SN 4 ¢ 2 <2 OiSa Jiisa (AU -4 2



Aicsls. 31 &99‘“0
ddlall Sl 2
i Sgoma dla ole gsian @il gsdall (U 5o olladl 3,59 )30
cbdd Lulad bulyy ole Lgiall Laladl olis SoHugll oo Adlaldl SLISH|
- osball yuaadl 5,0kl sl pedladils Gladdl e (o8 iladl GLuSl anati,

(134 [o GLis)  : duwd Jiui Juibet

LY LG el Lanl LM Al e s ausiol .10

™)
Al Ol
,O:CHE b
CHs CH,CH;
Al Glash Jrisa AU - 41 - J5) -2

CHCH;  .cC

CH3CH,
Al (bgn i) AU -3 (]

SLISK ailad «

SBLSHU LSl yadll gailasll 4

LIS Lokl Slodl) (o8 gl Yy bl 5u2 Lganas Ledalg) Y Qs 52 LN olida

Ll O diiag s bl usag aaal Ladais Lalpails Labile 4a )09

okl e GBI SY elliy Lkl lpallad o8 GoGal ass H2O <UL CHa Gl &)las wie

RIETPRIT BV PRt - STRP L v | U PYVRTIWE RIS PPRNT- O ¢

-
.

SLISHU duibiasst] Gailadll 2

bladll Ciad ¢ Loyl oSarg o (SlaSl Leblas Cias oa SBIKBU Lo ) L6LasI Lonlal)
. C-C 5 C-H ¢po Laseas G5l Lyl i1 (]



(_-:,{iwc_;_.w.i 32
Sl g il (4-3) Sl (ol

c S8V (e Bualy LGl daul) ode S giad Sliss Sy oa SLSIY auwd Jl 4l
3V (e Saals LG Ayl ole soind SligssSeHun opd ST L

Sl

 Saaly L0 Loyl ple JIYI gl (S5 Sum Tastia jub ligs S n IS

. «CH3CH=CHCH; CH3;CH,CH =CH; CH;CH=CH, CH,=CH,

CnhHan OlashU dolall dasall

il ;a3 g Loy Ll LISV a0 Lol Gl o SLasY ) daacad 4

CSBU (o) adaill o) HBLLE GISBU () saaY]

ds il Jewdad ! @313 LSy daac 4

(o) ) ¥ adaill 55 ae de il SUIKIY Qo (08 daill Lol allss uelss yudi audiis

Js¥ a8y ual s @il kel ko (yo 2yl Tacasil Abaiad | (o6 (350K 150 a3 Ty o
e of sl i audiin o8 LG Aasl)ll b G308 )3

(434 ylalls SLasIY | (gvanud

Jstol (339 ASH acal Sl Aoyl i 8330 a3y — £ 441 aal — g A3l 23))
LT

(13840 wlisll) 4-3 Jlis il (139 oo W21 A Sikea

AV LG feall Ll LN IUPAC allss aclss anaial .17

CH;
CH, CH; b CH;CH = CH(%HCHa a
|
CH3CHCH,CH = CHfT'CHg CH;

| e Oy 2- Jisa -4
OiSg) -3- Juisa (A 6.2.2



C“j{ju1cf_;w4-i 33 e hatd
Lgalalasaculg i...:L\.\SJ'ﬁl u.a.iLm 5

e ULl H@-ﬁ s Lgnaild LJFLE |4 cdaalag i Slga LIKH g n.'_'.fl_'i:lgr’.ﬂ u.a."iLa.aiJl &
Ol s« SLIEYT e Walas ST LS S dadis, Lplile g bayleaasl olau 56Ky
bl w5as (e S (o555 G 4y ST GEST) e w5 sl &S5al ] daul

faf| ) K VT s

Sl e il de s (o8 doaaild] dSa ] (odos Sule aial (o8 Jaus (p¥] o
ol ey Jloadl y Ll itEall L

LS LAY oY adiiay IS o
C.il.'i.aLS.IS’l #
o L] ga bl CoHaz ol aang o0 S

CnH2n2 GlulshU dolaldl dasall

SLISIY Jle Alle] RPN

AAIE LA L Al AAUS Aigsall r WePRo [ F9P ] ]l
CH=CH H-C=C—H C.H, Cpallaf
|
CH = CCH, H‘—EEC‘—‘?—H C;H, Crabag s
H
H H
TR
CH = CCH,CH,4 H—EEE—T—‘]:—H C4H, (g — |
H H

| 1
CH,C = CCH, H—tI:—c--:—i.I:—H CaH; Saollggs =2
H H

COSBU (o) oo Yo €U (o)) oLl daacad 4

[d ylalls ST (g

((leales Jglol 389 (IS acal M Aaslyll 8390 a3y — g4 acl — g il a3))
. GBSV Tt Lha) Lol patlind olulSH

G Yo o LK o8 LA aslyll oY el Legae LS e (bt KT oLl »
LA o LY dasly (o8 Las 5T g )

bl alad od ule oplia ¥ Jeliie Jaxiody

Layue g eliwadlall deliva (b QlgT ulsaS auanieds ((oplivw¥ ) ulo¥l Jo dasadl oLl
cdeliall g8 deaaiildl Ggidall LiLasI Alsll e



<OU 5,10 . 34 ejgﬁc
Sila g 5SS gyl CSLGs (4-4)

LS Lo 9 AT LS s Byl Basaall i Syl el a3,

daslaad] SIS GAl) &

3 SRS L5 ] s L5l Bl L) A1 0 ST 51 OB e 5,0 OSSR

Wbl s

Syl (i) adlge of W1 ¢ Lo Lyl Tivall LSL =S 2rll [
\...ﬂJ.l&nLg.\.ﬁ

. '—u::-“”.a E‘-":‘-ﬂ:}g|

s ol 4=17 Jsin
Livall 3. 35,5800 =L g L

daa ¥ A0l S S0e A ]

Lglle el ja 2 CadEa Y
Obagnd Uuaa AL -202 Ol g Judsn -2 ol
9°C = Glalal) A 33 28°C = Gladal Az s 36°C = Glalall A 33

das | &l S Lil| &

b Lill Lgasiy o8 AT Leily cdnds uiyiL S ydll Lead L ool it Gad Al SIS Al
(814 o8 slalasyl)

s das LA CSAL e (e ga Jlaag -

Lolad dasly GBS e IG5 060 Eaa Gulald kuls) 5ol o3l SIS o8 -
A Y Jss Laalaa] dgguus Glheall (le 155008

d.ﬂﬂ_ulaw.ﬁuj cLJIJ_gJ.IL _J..Ll.l@m.u.\'.h’g_u:us "I b E:Ln.ﬁl.:.u: ML} Jeg Jlﬂﬁwﬁl‘é\j -Y
N

eyl e Lpuds gall (8 ad Tobs 1 (Quaen)

syl e (ALIEs (paga (o JSIY) Gegana s (65 @Al SHIT (gl Dobs 1 (Gl y3)

Lead) pind (Gl ) o L L] (35 (Lpanes) L] Bl o Tiiitin Slallaall o.iag
Y
WS

AL (g I 33 et ¥ Bl Y1 e AT e gaml G2 1pill (o3 01 B g = 2 3 ONSERL lia by 4—19 JSAN
il 2l olin sal 3 s A1 Liegama 508 i Jgo Leguinns (3l 59l o

0.8°C = Glalal) e 33

/
C= c"'--. .--"'H
.--""c“‘x
(CH,) {p0 g 2 it o 3
-139°C - jlguald 1!-_;.\ (C,H,) (g =2 = paall 53
3.7°C - Hlalil! A 3 J106°C = ylgaad¥t Aam 32



A .08 35 090"

dacuaagd] SWsaal |
S dayl ] Jsa LealaSly ilegaadl by AT e Sl oISESL] oa

dad | yasll 2

FIN [P

il gAY el Wl 5 50 il Lealua) (s (o8 wsall L sag (3l Loladl o
EIR{

Logsa s Gl iy jlo ylall (es IS 5 #3leill ol i3 4—21 JSI
(b lall saaen =D) il ylo shall yamnd sl 7 Sgaill il 13] .yl

paean—L) el sl Jlall aasd L2 3gad 43390 gepeas 31,00 2
(ko yLat

dad geadl CsGal)
AL 90K 853 e Gsing Gl (Sl (o8 WHSH Luals ggag 21860 (o yssiliasSI o i

2hal] g ¥ olesanall WEALI oLyl Ge 2ol L2 i oHSais o dad gudll CiISEGL
LiLaSI! Ledlelis 5 ¥ LoLasly Tl palladll L) Lpuud (50 K11 5,5 (sle Sasasll
A PR

oiia Jha 4—22 IS 2
Oricgesell aBlga L g

.L:.‘.,!EYJX

@ gadl Oy 9udl &

o8 55 LY Tl el e (A BTye Bygen Lia IS 06 (31 oKl ]
DA e il cpall

i St ole Sonn Uslae YA laEiull codll yay Losic € gaas o gudll Gy 9l
¢ D JSaie 5l (Lebaadl ylie an ) cpaddl () o Glaiiad ] g5t ol

L St i (e bl oylie (uSe ) Sluad! ()



(_-:,{jw ¢_;_,w.i 36
dailag ¥l s ga ;59 9a¢dl (4-5)

b ladl Loy SO Rl oy Tilans ¥ Sl Sesisgll Gt (3 il
cohdl sae o8 Sl SV G Las

CsHe isyall (il daas

Ll o) BTl gag il Bas F AL (o8 (JSS ala sclin (odgSaS ala &

+ gl TSI Loty )l i i (s SISy om (15 (peeuloton il g JS2

H
H H Saaad| O anll Zagan 4
H H

H

‘&éELajJF}!I c.:L:sS_,.LI &

. +._.ILI|__|.\“ ;lJ_:\..IL_j-ﬁ Lﬁ‘_}:\cj 6{#"5;_4)%_‘\]'@_&&.59\91'%“ b“.._;l_i '--ij-’l_)-”&p-ﬁj

i oalaT alSy LKV LSy S LIS Jie oliss Seyued! oo dnlialy) Sls
. oayll

Aileq M Sl Al (ole AR o

- C_'.\-i-” EJ.J:IAJ J_Ju:__g &Lu.a%}“ J.a.c g.i e._!a:u.uﬂ Q_\,IIi‘ﬁl.ll

W sl LT Jae (8 andTin (sl

- Sliss Sepaell JolSIT a2 BliaY] G sadl (o8 7S5 G yalaadldl

R cilig )Sgyugll ungs 4—26 JSIN
D 2 31 s 3 3kag Yl
& pdieiud g calin ;S 9 auell Jal<)

clazill fya 5260 Aelinn

i ELf.-l'ﬂ'l whas B Ced BasTl sl
aamaall l;_;.l.h

_..H
= @
iy

,_: {p Kylene) i
_,...J......,‘,JL.. =d, 1]

-ﬁ

iary=dlih

Sl ik 0 W s gV S S0 58
il g 5 g gl

AWy et gl | LT s B Ol potinios




C"{ju1 Cf_;w o 37 ol (1i1hajl com
dailagy¥l Gilas,ll daand 4

CHs
CH, L]
@CH:CHa i
CHs O3 dal
O Jadise
(3 3 S L34 (] ({298 59)

(153 e wlasdl) 4-4 Jho Lol

(1534 i) : dowmd yiui Juibet
- WG LWL dall Ay .31

a b c
CH;
CH,CH,CH; CHs -
CH,CH,
CH,CH;
Cm s 9 Crdis Jafina 2o Jai) - 1 1 Ouo e (oL0 -3,2- s -1
El_'\b‘,ull.l ...l|‘9.l.| &y

Slude Ledeags SLISYI 5 cngslsilly oyl Lalang Wleg ¥ cLSHL e L3I alasiil
Oyl a0 s LT T« Glayess alge Lilag, ¥ SLSL paes o)L G yadeg Lelbio

Sl anlses Sladl Glag o Leisf uaneds




C;_ﬂ,‘{lecf_;Lﬂai 38

ookl Jeitd !
bR DA i § e Gl 3 § ol | (il gl | i iy
Sile ganas 4l 9,59 uagd! SLiSHLl (o (ragpaagd! &ilyd Jlasiedl (su'sa:da lell & sl
Ae 9o dguas CliSyo (1950 (o] dalidie dasalsg
J¥ I Slaallag Juasiy Claalla (5-1) Jo¥ 1

- daig Serudl SLSHall (o (o8 Gaagyased] 355 Jae Gaasllyd] 8,3 Jas Ol OSan syl 5S4l
s gl ol gand 4
Lails Jelifiy Byane Galsh @udall (U s Ll (o desanas 5T 5,3 oob Badald ol &s ganll
LSy Lol palsn Ll alse Lails ity Luiss Sopnel! LS (I Liili] wind oL T yhally
la¥ | Guigs g el SLSHL e dalin,

Auads ol L le pane g Aaguaall OLS ,1

9-1 Jednt!

S 21 g3
e R—X (X =F, Cl, Br, 1) STV el
O S @ J.-_ﬁl ladls

(X=F, Cl, Br,])

JeeS 350281 R—OH N Sl
Y R—O—R’ ol mY
oyl R—NH. A

O
L4 i “laanlyl
i R—C—H =R
. 0 .
Jei S i o S
R={=—R
(8] .
foneS s S Sy S eyl
=S R—C—OH ref e
3 0 )
ol R—C—0—R <l
Ay ﬁ 7 R
R—C—N-—R

Sl gl (oo g9 gt Tlisye 4
ol Syl b 3 Ll clesanll b oo clisagllel

550 o Laalod Aoyl Aasipe SST 51 panslla 8,3 (ple (g58a5 Lisde SlSye o JusiY Gifaalla
Lalall e S
(AT Lilag,l degane I il Gla o baliye Graglls oo S5 Lgde SlSHe oo Jaj¥l Slaalla

sle L) als CFCs (1 S)slds 88 S8 (e SOl dalaily cluyull o8 JSIY oladla Jaxins @
. HFCs (50 Soslis na olm cladinl f555¥) Gk



Ol gila laallgd!
Ol 99l /)l (R-X , Ar-X) dalall dipall

(62 Lo CUSIT) 2 Gl gl Juillt
2051 Al dacall Ll ol Jas¥ g Joas Coladls ac

Cl1 H H H BPBr 2 PII lr lr l|{ 1
A REER it
H H H H H H H H H
g e . - — T
OVl g 918 -5 gag% -1 ¥ s guslh A3 2
Br

Cr g asls — 2 - g9 (AUh -3 <1

Jhiga¥ ! allas eua Silaydlgdl daacd (ol Al

Aalla g lag gl 5—2 S AN
Lo M syl Lolin B Jasasy o S5
ol a1 ol 103 Sy 135l Ay sl

il gl g

O 9398-2 93983 gay -1

C. 0,

O 430 ot gagel 18-5.3 - pag -

d/

Lguaall cill 3ol ggisd 5—3 YKt

u,.'lc '!:quln‘I il awjlﬂl.:j.q_&i u,.ln

9l allail) 3oy (S A ialis 1S 53

(TUPAC) auaubaly dsmatl sLuasSU




qiqu csold . 40 HND

S Srlaadla Y lasilg ol g &

- dsall Gl) sl e alas cluaglledl (o8 WESIs GLlaI days 5T Badlg

CH3Cl (jluag sl sa Lijlas fsSabiill o

cbi olsals oluls WkeSI sleliall o8 4dsT oleaS JSY Sladla Jasios o

- Ol el de Bual andiiow o] (odss gp5ls e, olia (PTFE) @

Glie S ole LS55 (Sag o o 5T o eliieadls s diay Jad (ool b )5S 5alis (PVC ) o
L 005K Lowie ALty 4 oSy yaalss ebaienSUall

o8 Gelin (Sas gdll 5 (PVC)wyslS Jiins sulsall sag ol ganwy JAT el Jlag @ Ao
Jlaul &Melss O

SO (o8 (GOAT L0 degane Jae Lyd degane 51850 Lad Jad Jlaaieal | SO lSS

rangynd 8,0 Jas (agoall 5T 5siSI Jis) craglla 3,3 s JaS Je L5 daadedl

GJAI Jlaaidl csMe s &

JIGuw ¥ O MeLad

(Lald)) Jlaza Nl cMelis Lo Jlt STV Oladla o oS Ll Jlazw Y1 eMelis

C:Hs + Cl, — C,H;sCl + HCl R—CH; + X; —- R—CH.X + HX
o) Ol 4,408 ezl oS sl X

Y Sl s oSS Ol Lo JLs Y Sl 1 oSS S

CH;CH.CI + OH~ — CH3CH.0OH + CI- R-X+ OH- — R-0OH + X~
Ol g 5ls J sy SOVl Jy=S
Sl o oSS Mol Lo Jt Sl o 4G Mo lis
CH3(CH,),CH;Br + NH; — CH3(CH,),CH,NH; + HBr R-X 4+ NH; — R—NH, + HX
OLS ol gay u-1 el JS 4l SOV s el

Ol + cmadla 0 Jasti udla (Aalgdl) Jladuy) cilelis
Sdiuwla +OH —  Jdes+ X (Nl (S ) Jladuy) cdlelis
Jsli wda +NH3; — Ol + HX (L) (ueSi) JIatuy) cdlelis




AU 510 .4 41 T
Slaed g Gl yayig oY gasll (5-2) (bl uyad

‘ 3.5.1.&.1.“ w&” C"_;LCJ.A*;n.“ t_?.i l.z . " I».:.II_.I}..UI _;ST CJ.#L_J:I?.‘E‘)::I:JLE CJ:.‘.A""S)“ E.u.l.!.:',.” ﬂJﬁS.”

<Y gasld] &

05205 853 e aaled daslyy i o3l (-OH) gy agdls oY degane JaeaSgyuagdl de gans

S (g 8,3 Jas (FOH) JonsSsjaus degane Pla] e 13U Ggdall SLS,L &Y gasl
SSTTB-CPREVI|
; <Y gasl) daawss O
sl J s Jilsli <y gasl
9 Jas / Jla Jsil g /e R-OH 4alal) dipall

- @il JsiluSa S ¢ il Y5 53 ol JsaSl g Qlall LS o6

Shas SO Guds (08 JaesSg gl degance Lad 585 (] SY5aSTl (o8 o

s s sagan |+ JesSionll Slasans sie ol et g Ji pely 51 @20 5] L2
e - Jsnladl Glall a¥l Sgall dsal 5 Glig s Jos

St A0 oY gasldl olea O

r.]_,-.lu_,:._r-].ﬂ ) . 4 #
H H H H (-OH) deganse gsang canws daalad &15 o¥gasIl o

| | | | . . g
e Jaas Los Ll (s Laimgsiaa bauls) 06 0 c¥fsasll (Says o

dyiltsu-25 cpaadly JSall (o8 L Bl oliss Sqpued] oo ool Lalile 4550
oH GsSG Clahad o 5508 oy U (o8 JoaSIl gy
O . H2O Ul g diingyuna byl

P <Y gasldl Gilaluadiudl O

e e e s e e}

i . . o .« -, .| -
d_,%f_fﬂbﬁuaﬂti.l .d - | | - -
ER11 ARNIT) - il #liae] CaidlRESy
' 4

o] Lelia olelanin) dy sua (udsSy o yall Ciliasg

, B LWl LLadllS delivall i uieS dyiltiall Jasiow o
_ B LYl paad Cude JgiligarY e

- Sl 3585 sandl RS Jastiows Jgpnladl o

oard CuleS Jarlins alos (Spe gila JsiluSa o

wonign | Topdiadl hill gis cod Jaasy ¢ LSkl slyll

Akl i garedl ma Zas I

ROH




W o Ao gogof

Sl a4
0525 )3 ae dasiye ST 853 (ple S 5ia0 Dgede OlS,e Sl yaa Y|

sl Al
Sl e J) /L

WL&ALlQhJJulﬁlJJMIbJJMMJJJ LGJIJJPWMJJMLJIJJ |ﬁ¥|ﬁy .

e e W

. ﬁuiyﬂﬂaﬂ;‘-.ﬂ_;m .In.il_g‘_; 1_).95"1 LG_S -._.1'3[9;5.”_1 4.'.__} ;:L“@_Qul_tj.!“il.\.l.iw.ﬁu.u.ﬁj .

JHLGL g i sl Al

: 5-5 J gk
et
Gle JALLR R F e

Al et sy

EEE—#‘I“"T‘J‘ "EJCJM‘*JJ *:'ﬂ'.'.hl_"]“&}n"a‘llcq'dﬂ':‘lf

/ i
0
CH,CH,CH,—0—CH,CH,CH,
FCTE TP TN

2

EHqCHE_ﬂ _E'HEGHEEHEEH* EHchE_D Ao CHJ
P el S Pl e

Silaal | 4
lagy] Glila 5f WIAT Sl (o8 G50 S o155 ae dasiye cragsin olyd Claasd|

RNH:
dl> ol 0 SALLR J2E &

S Ol e il
: WS giaal e
SeboAnjad patllys « NH3 Lise¥ o clise¥ ) acul @iy

Sl Calaladicyl £
- sl asdl DU =15 F Lo g L) o8 (ALl Janiow o
.%HCHEEHEE:H CH,CHCH, L il Sladl delin (o8 Cpal Sl (pal (ola JouKa Janliowy
P 5 ST G lis o Jasuall Jalladfs Taga¥iy L€ Sl lstls
sl e l] el el o Ul gy S o ol Tt sl
LA @ ol o SSIT s oo illy Al Bl cliglical
. il ezl i UEatly Janzos 131 Lamadal] &y, li<H1 ga,




Ay o PAhinsigol )
i g <1 LSy (5-3) AN (upal
8 5281 855 e il daslys Ll 5 00aniST 3,0 (sle Juiss S LS 530 dunsdyll a sl
. dalisll desandl
Ji 93 8l de gans (ode (5 9aaa (oill da guaadl Gilasyall 4

Jaiss S degane (508 550 o 4L Aol paeasSY 5,0 4l laliys ) 551 a9 S A gaans

Silasd a4
53 &o L oo Uasiye (S ¢ Aiabiall HAT (o8 Juigs KU degane Lgad 285 Lgide SLSye Sifaaaaly|
LAY Skl e g yaaa 850 daleg (5 S

O
acilill apuill dcalls il a ol asdngll acgonql |
waaul] ol JLL] Silasasly | —C—H
satall Slagsa / e JUligy/ Jbs | R-CHO Zeladl Aasall

Il
H—C—H

(Ladll) JUly) (aadlls; 3) JUltw

O
H =
O-<. = cnmcn—c
<, o @ '
OH

_ JHL'-'.:IJ_:I .L_:.AJJIH‘g.S_”.L:l—Z JL:JJ—Z—*._.;_U_LH—S
(el ) (Laddl L) (Ladlllow)

Sl AN S lasiul @

CLall Slaall Jads 08 Jastow waalleysdll Jolas o

Glall esinlll slslls ¢ aglall gaddl oo £ 53 piual bjsall 2o Jo LGl waanllojsdll Janiin, o
coddll e aiialy c Wb Sl B3 ls « olyldl Le alady  15Y gs (o8 et

- bl elll dadly Legd waanllowdledly aaanllBadl e

, gl g Wa a0 T3l Sanllaliscil] o

Slasaaly olgd @

cJe Ll o8 Uniuiy Tulad dogans (de wadlY gging

Pl o Liaagyuea balg) 068 wadl¥ oliia aabins ¥
oYl lile dayo e JST Slasadl¥] G lile oy o



Hucpis i 44 xdgap
b sl &4

Al (o8 (53 S (65,3 @o Jaiss Sl degane (08 (oo S350 s i 5 dsae S0 Sila gausdl
cilisisSll aYlanicil ©
elyadly Siiyslly edlalls eliodlilly gadll Ald (uds G5aslly SLaSI bl ¥l gy o

dallill daacaill dasltanll daacdill dadals ol e ganl|

&L gl
'R-CO-R &olal| disall

o 5-8 Joudxnt!

Sl gL e Aldal S Az
H O H fﬁ’
| T ? T T R—C—R

H tl: C (IZ H H T g ‘|: {|: ’
f L & i N JMWR SR JiF o
(032N O gy 5 2 (0525 S Jeie) O 900 g 2 g s o 0 S il
Laby ole pot

Gbysll olsa @

LS55 4oLl LIl Ll st o X1 g Slasaa¥ly SUASI oS
colaaa¥ e Uelis Jily Lubd l€ e clisisIl o

Gl ellily diimg paad daalg; Leas 060 U oSl o Lblia on Tiuagpans daslgy Sl o <EY o
s Lalag el o8 o ligisl|

O3S 653 e Juisn S degana (o8 (90 S 8,3 Lgad i 5 gide lS0 dadicas g Sl palany |
Aol i

- Sy s degane @o dadiye Lign S Legane o JaunSon Sl degane (S5 JaeuS g Sl ds gans

bigaly g paaa /Jbs




Ui 5.0 45 . &99‘0
dalacss ga Sl olaal! olgd @
ol Jslaldl o8 GubuSon SI alaa¥ | ol cddadi daulad &lSHe WlinSes SI alaay] o
CH.COOH .+ H:Oph & CH:COO~ @y + H:0* g
tie Ldulagll clegaall 4y o Ll dajs (olely cU) (o8 Lild ST GluaSen SI Galaa¥] degana @
RIRPN | T n N | R I
a1l Gl elE I eadtllE LRy cheat le Janiy SU o St UL K 2 laY]

-l

AlliauS 3 S o lan 5-9 Jgdat!

Al 33 )51 pialas W1 Gle Ulal Aelall Adcall

/ O

H—C_ |
O—H R—C—OH

(e Lam) b gt Lar (Cloysdll Jan) clgledl Jam  Op SN pedils il 2R

Aalieas g3 U1 SLan¥l (pe Wik Ly guss sliSyo 4

| PV s

sl 3,3 Jae JSIT degane s cula JunSes S degane ole ($5iad Lpae olSpe Sl head
o JouSg uugll degans (o8 Basasll

Jusi &l galsli
JusY I sllsli i
il &l g3ka g8 /s

AP

S Il e pasme kit i de pasms
i e
O

I
CH,—C— 0 — CH,CH,CH,
e

e e (Sl ) O il

.EJJQG wlﬂaﬁ%wﬁgﬁﬁwgl .
olay¥ly Slgdll (o8 Lol SLSHllg johaall o (58 (o6 aagi o

r < .
1 ] *
CHSCHECHEC i 0 =l CHECH: CH;(CHE)‘;C — O — GH3
YT Wik per ) Sl gileSn




Al 46 &34 D

Calaaasy ) 4

JaeSgy1 degane Jas (goa1 Ol @e dasiye (pangyind 8,3 Pla e @0 Lgude SlS,e Silassy|

- b S Gaeall 035 -OH

Al daacdill daollanll daacill dadals ol de ganl

..I:Lﬂyl B = e C.'ll..ig_l.n3|
(Liygall) aselsyls / Jhs s g R-CO-NH: dsladl daaall

Silasa¥ ! cYLaxiculy polsd @

. olifigyll (o8 wa¥l degans uags o

c Ljoadl lased SV au¥l Cigyall sas NH2CONH2 wusl I o Taghl olase¥ sal ga @
c g S paea wael (GSLE als yad Gl

oaladll as . obadll 3,5 calalls chaally 351,005 addl (o8 sagis gl aaa mil oo Losills
() SLa) Jsdll o Lol £555 a1 Taalsy L

Lslall o35S Jaaiody L)l sl piial andtl 68 bysddl o8 Alle Gag il Ll Y e

Sildaat 95-11 J gt
Sildue¥ e Allal delal Aisall
H O 0
NS e ] M
[ i : “M—Q—GH R—C—N
H | N
H R
() sl S (o sl 2oV s gog
Oyt yanal ddulas @
H 0
i
1 C —OH - ‘ﬁ'
0 =00 W ja s Cyapsad) yuiamnl 5—12 YL
H OH ' HO —CCH, - + HO i
H | H 0—CCH, S g3 (pas M Je L JMS. oya lagane
r
Ml pras ¥ phes At ghes gle
(G pautt)

O

|
_c_

Jo s SN de sas / dasds
Jai 93,8l de gans (ol (g 9iad gl GILSHL (10 dago £ 931 puead Jdlaa
Olaaa¥ g Sl ¢ AalicaS 9o SUl olaa¥ g« Sbigiaslly  SlasdulY ) (oA LgaaSyi o



<OU 5,10 . 47 &E“D
da gl Glasyall (6 a] SMelss (5-4) (*__\IJ.II J.\JI
- Je] e L3l w155 @i Jans Gaudall SlSsall odle S il dudi | 6 pasl|
o gl ol gadl e lah Saad #9
cJIRAY g 3ansY s ALyl Ciadly ESHlly Jlasa¥ ] Ggdall cole Ll ¢ 1937 aa

Saadl eadeldd &4

ol 26S3 Gidadl el sk e plSIT W oS Jigad elliSy oS ol SN Ligad Sa
LM Tl ) o [Llds AT 2680 ( 180 o] 1005 ) dhelizs Tooalud

.HEJIIHCIJII H20 LJ-LQEJ:Q:.uML._.ILu“J_"\. IJJLCLUJLJ-HQJS-UJ " _Luﬂn.:ibdjs_\ﬂ.'

¥ Sl YT e rangy s (553 Sda Labay (A o)l T g yaagd] Saa SO las

(S on ransil] Alla (Sra e oSa JaSIIT SllA o (aagyaaedl salla Cida cSle i
oS0 053 U il

R—CH,—CH,—X —- R—CH=CH», + HX
JaSIYY I P TP W 1N

EL&n?..nj R.J_'_‘—:"'J..J'J'ﬂ"h E_J.j Sd~ é L.#:.J:_I; .;LLI LJ"'.JS:' Lg_)al.t.aﬁ “@:Jl -.._.i.b“ :;)l.r.E Punl L-ﬁn:'iﬂ I-:-‘I)Lﬁlj:l
cJeaSl o8 (Shslatie (e S (6553 (e JaeaSg

/\

|
—C— gl + H,0
H

(oS e Lo

1Y) el e U gas Joladl ia Dslee LS oy




qﬁmhqqu 48 Ei?{&tﬁé&ngin:!

ol — ol + H
d,)sj;ﬂ'ligﬂh —s CES-“+I‘]X
Jsas — ol + HO

Bl clelas 4

. dall odle i Luse cMle il oa LLaY] cile LS al

H20 5« Ha 5« HX 5« X2 gLHEL§Hh3AL;piajLéYLLﬂﬂu:;Si

ol LSLEN Leaalolll dasl I S o0 SH a3 2 (g AT @lyd oS5 Leaie Eaal ALY Sie 145
.4slall

LAIBH ) LALEN Uy

A5 5T LA Wyl S9n3 31 S @i o] cpmgpsgd) BLa] oolelis dagagdl cidtelds

(S dayl ) S LS () (G dasl 1) ST Lsadl dajugdl oo sl o8 oljdal] Jasins @
R—CEC—H+H2—>R—CH=CH2
I{——(:EI::(H{24-I{Z—a-Rn—-CHﬂz——-CI{3

a5 (o] Slall Siaa il o8 Basasd] daidl Hae dianl] flsdl Jagad o8 dajagd] cdlellS Joaais @
- Ol @ial (o8 Jaaiuds (oilly 48,301 85 5a oo e (oagd] sadll) Dl i
L S Sl LY ASIY (o] rngpaagd] aulla AdLs| Jolds @
R—CH=CH—R" + HX—-R—CHX—CH,—R~

Aalo¥ Odlelal 5-12 )yt
s BT
l_]";..j:]'l «LL
5 *.'
R—l—fll—H H—O
H H
ol Cnr g pdl
"
R={=C—H
Mo Bl
C=(
LY Cror 3 3hl Ala H H
.
R—fli—fli—H
H H
SN gl o U
o
Ft—fIC—fli—H
H H



(_'_;f{juicf__jw-i 49 &DQAD
Blayl cilelds yadls

sl + H20 — Jsas slall Al cilelis

oSl + Hz — Qi
OMSDU(Cma g ua J3al) Allal Gl + Hy — Ol (Aauidl) ol Ala) cile s
SN (Ca gt J9a2) ALa) sl + Hp— usli + Hy — oMl
oSl + HX — JasiY) adla O gl nila Al cdle i

Ol + X, — sl U (Malgll) cpa sl i) cdielis

JIAaY g duwusY ! oM lds &

CJIEAY ] Sy oMl ok e (50T SlSHe (] Gl SLSall o HiSIT Jagas (Say

oyl W88 T eI GudiSS Lasie Sulall STy ¢ olig iKY la8s oGS 3auSY ] e

C omaytgl] eSS 5T eV 58 Losie Sulall J3ads ¢ ol QLS gaa JIAY] o

Slyiea) s axaalleysdll aial Ll Suleg ale gelin (nie sag Jsilise (o] Jsats el 80T o
AL

G L) o LnaaY Gisg Eond JIaYls 50 eole i [T e 3laadl odlelis o

Gl G Sl Soudl Slial Jelds el

FTYEV-N [LECARWES N VI JI55 1 9 5uSY O e Lad 5-13 J gt
o] Q¥ &¥5asIl Jgas i i SN g8 I SBISIY Lagads
ia die (88gT5g & laaal] }1—{%—1-1 + (D) = H—I%I—G—II
caaldl H H
S Jsitidi

Lalill o ¥easIl 1S5 LS

. albiasS I
s gilf N N |GJ‘ }II s ? st 'ﬁ] Rt SN Gle J guan)|
"y daS . H—C—0H H—C—H —+ H-—-C—0OH -— O=C=0
d-..‘ ) _91 ) 1'4 Y ST P Al g3 45T ales g
| dg¥ | =¥ eaSIl Joas " :
JJF el S Jpliad S Sy s G BN g D Y gET) (e
iu o a -i [ sl Ty 1] { sl L g i L H
WOl o ﬂ
Ll ¥ eaSI Ll SH LS e PR TP T P o 1

b e OH 0 OH 0
. olias I p s ] : i I
cu_,_,—:l:—cuﬁ{n} —+ CH,—C—CH, + H—C—CH,—CH,+(0) — H-—C—CH,—CH,
B PR

H H
Jedlag e —2 aplitagp —2 Julgs —1 Jligg

JIFAYT9 SacusY| CMeldl (ails
Ol 38l Jgas Y 9aS (o] GBS Jygas

dima [O] (0] Slaaaaly] ol Y gastl Ju g
o9l Jgas —— i T, o lueSsa S pAea BalanS 3 S polaal o 2

spbdeas O giss Gligiss (o] oY gasll Jagas




c:slle s . 50 nhaji.com Il
AsAl SMelas &
S el 3a5k e Las Bacs LS fpan¥] judad Saay

Sasad ST AT asha 0asSl Ggede SLSHL Shuiin liya oo o1 LLS, ) 4 o5 SASE) Je (45
el Jie judis o8 ya lass dalasll sia 3al,4

oY juasdl JeaSI e (Lo I jaaall Jels legud KU ele LS KT o0 @
Al dalad) e

RCOOH + R'OH — RCOOR' + H,O

i guaal S il gh ad gl 4
NGRS ) Tiseiall oyl Bl i3l Talall el slaal] JLGan | ERES
gl cte iRl gles adsl) (a5 - JENBansY
v J8ilians -1 (o Fiadl JeldS miles alisd cliaialle (3]  Jie
o ST LI e (881 g [0 o) RS it @
QL.L.SE;“JJ"Q‘J elll Cadd Lala)l Aslall
R—CH;—CH;—OH —- R—CH =CH; + H,0

comsm -1 sa il G Sd @

CH;—CH,—CH,—CH,—0OH - CH3;—CH;—CH =CH>, + H,O

Jb g — 1 ¥ — 1

€ A9 gl 4389539 eladl il il sh adgd elis calls 13) 1 AT Jls
L SV Il y LSO (p Lo YT oMo lad Lalal dsladl O S35
R—CH=CH—R" +HX—R—CHX—CH,—R"

Br
+ HBr o

@Al (i Cna 9)-dugl) daag o il Oliiageg 2



v 510 51 U"'m"o PMD

Slyaslgall (5-5) pualidl (yuall
Saxk oo e dasdiye cluag 51 o G6SE 5,08 Lsde SlSye Leliall ol yadsall Gl ] g a4l
. Xl 6T Gl eole S5
Slampll gpo sb Juadlan ol (gsins Slisa S ool o (gl ) Tasall paljiYl ginas @
. yaalgall E.L..L.ut_g.qul_...li Slasgdl sae N eyl (e Eua 5,0 Ll

CH,

j 1
-OFO4

- i B,,Sall WLl slasgdl e wasll e S8 5 S Sliia &l yaad gl
 Olaallly 5udlealls ek 21908 ale s5aiia’ a3 peliva yadss i s Cu¥lslall

8yl aglia oy 5,0 S 358ll 33gal (o8 agall (] Jaaiows JI5¥5 ¢ dieadld] 5ya £ 55 5o
cladgll yeany Iall Byeae o &lyasdgall gealgll Jlasia? | qorus @

O paad gl de Lual dlasiaall S lQA) 2

oo Uariusg 8im Lgeae Sluya e Bualy Bsbad (o8 Laess Ups Lilac Slhaalsall il uay @
Ol ya5ige

adlsdl Lgia a3l clisall o ANSISASESHI

- e &l yesisll Lead iy o3l ol Ll ooa 8 palad] SV LAS
Lgolaniulg &l pasd gudl (ods dlin] @

JULY! LT <o gins (LDPE) 486t adane (nlis] (odgs @

i pagiplly padpdl 33 2—17 JSLN
e s olle bas cad Y Baln pdan @dlg uSI LGN 2

- LY Y 3ole o yudasg - (PETE) oo¥lad (qelyy onlial odss @

sl LTS pm 0d daiiead (Sang ¢ WSE Eilganll delin 0d Jasiows il

WSLSYLs 5 yalall 2

adsall S5 o8 sasisll 08 Bagasll LAl gaea 35 ASLSYLs 8 yalull

| ol olos 00555 I3 pmy Tialll gy i palall alin g

sl 8 yaladl &

o 9a VI ole Ldaligll clegantl opo (a3 ode &yasish! (S g3t Lagic Suas [EREREIEISEEI
ol 2y LG gihes sssd GIAET OIS aloay

JE ol donca s el 3has o8 Tuie8 Bla gercal o8 HOT ale 50 il i Solalill @
saoall s e

I |
NHOOC — (CHy)y— COOH + nH,N—(CH,); —NH, — ‘LC—{%ln—C—m—lCHZ}E_NHl+%D o ", "
Elansa¥ e Gl glsni S125—6.1 6,6 aaLun > .-.LI“J—"-'L J:_I.ﬂl \JS J._ll_ﬁ.n ﬁl.a 1:1[__5‘;,?. ‘:st.l:v .

el AlS Ay Jag e (ST gl Oslilill D=2200 ST




C_’{ju‘ ¢_5_,L3 o 52 &

LAy 9ad sule] 9 a...al_,.a.n.l_g..\.ll u.al‘g.a s

e L oSO o8 dlaaioad | Q¥ Slsll Y lliSy ¢ Lajyuans Yggdd Glall &l padsidl e waall Jarins @

il Lo g Taasd ¥ oy ¢ SIS 653 53Ty oyallS Lo li 80 (o Lgia amss Slyadsill @
ool iy Y JSE ¥ 5 oSl

Ol pand gudl ol 9 4

to oraas s ¢ By ST JSE oo Lo f ¢ Biline JISEL LSS Ypgad o lyalpdl &yl @
bl slgllg yalall

s 52 ellily ol Sl Juasill csys Ll bt i clll o gl Y5 racd sl (Al (olsall @
el gSI e Caulasy dank¥ ! Lia Ll gl

5-14 J gt

ALl Ol yand gall s g3 5-14 Jgaa

el i
‘LJ—HH = H;=CH;=NH—=C =0 —=CH,—CH,—0 T

Sl yad gl J-‘ﬁ":‘ =

S s8] assell ¥y S ,58aY] ssdgll pe &l el alias aaial o8 dlaaiiull LY ulgll 3iss @

. daaal ST eliiadll yigal Sule) ciaval ellils SEAL sags

d50 L el Lpaial wie Wllily Loyt Sule) Jus Leaial slse ia €S0 slsll 558 G @
2-22 Sl g8 LS ¢ yugaill as 56l dalae Jguis

gy € t.: 5 O 6 8 o

PETE HDPE LDPE

ki) o9 bl (o 9 Codallal o r.uh,uﬂ =ry HJ.J-'L"' Iy ATy 31 ga . "
u".’l"l.iiwﬂ'n.l_; huﬂivl'h: ABULT) pindieie l.ﬂ.)-“" ﬂ'..'l'l_ﬁl fJ'LE a__ls._l.,r.uum-.dl

AgLigSa 3 LY Lo 50005



lvicsts. 53 2ogop Y
éul Gueided | Gl Geidd | bl ol : i bed! Jeitd !
Clasaalllg Eslyasd g <19 Cilaaigyall ) 4 gaadl 4 geiadl Slasyll agdh taalell a <l
CAaadl LA 3y g wall Aadi¥ s ((Laiadd | (Slan¥] -y saull-
Slasiguall (6-1) Jg¥1 !
¢ @bl acdlly ¢ LWleasI oo LN addats Jasd Loulial Silsg lisig yall 455 dewndyl1 5S4l
: :J}Ln.é.‘l.” &m‘j ¢ JLgll LJ-E:!_H
Rl s 4
Sladgll e legi GlaayiYl uas @
COpre iy bas Uiy Lainel paleal fpe (ST Gigede Ol yanlss Cilastig yull
Lilgte 35,0 LiaYl (alea¥l e 858 Jeodlis Syae Canadd iyl @
colbg ) pe ST daaldl SlSglAl) aian @

ndaall S Sl deganag (po¥ | daganse Lad angl Ggde Slinia oo daaasy] alaay|

'T gl Byly: Alate saaa¥ | Aaandl aladl syl

(el Ao gamme HzN _(I: _(": — OH S 91 »S dc game

Ca 9 )udud 53 H O

deganag (-NH2) (pe¥! degans (Oilegans gyl doloe 4S50 (938 353 (pinel pdea JS (o6 ung: @
. R 8,055 Guila sy (pangyaen 3,35 (FCOOH) iS5 S

LS algadl (i S & o35 TR Tael] alea¥l b Toslall Juadloall gualsll £ 55301 [3a @
c dilinag Busae (illig elul @b Slisg ) ae by « Liladlls

Al yales ¥ le Al

g

I

CH,
-

2

I
o)

s LI

HiN —C—C— Ok
H O




SOSHPR 54 &99‘0

IR R

Lo Lia¥! (alaa¥) bay ) Luculio Loy gudslse JuusSss Slls cne¥] legans yiss @

el G5Sh Hlisel Hlidea aats Losie 13 oluiSe S (dang (pol degans Gsan oina¥] paeall ¥

N S e i g Je R [y LA o oL 10

desans (oSl (B Gaaall o8 el desane po (pine¥ ] (pudaadl saY JuuSes Sl degans aT @
cLdabagll ausYl

At Aasl) (pand (555 Al Audals sl Bigunnall Aegaelly

- el pedian gand il daal )1 ooa daaadiandl Adasl I
Lol baaly s Lo Taipe ST 5T Cpuiaal cpudian (o0 Lo Ll o il
Aot Unylys Las (pdai e s cpdian e (oS ag3all ol (SLS

il asas &
c Gty balgys date ST 1 Gisel alead 8de o Gl dialiill 5o sadaadl saas @
. oaan 1000 o] s sy J3Y (ol Tisal Laan 50 oo 25K dhuakes o (sShd 3951 LoT @
oo oS dae S0 LSy ¢ badd el paan 20 oo oyl 6O GOl LYl palaa¥] sue @

A RPN | BT e BT P A P I Y
Lt )3 48 yag ot pall G Galaa¥ ] sae o Wine¥! Galaa¥ (b1l 5,08 oY ladal b cllil @
opfainem T A00 = 202 of 538 of oSk el prdes eda il il @

ciY alea¥l sae oA N Eua 20" Ysbadl a1

e M) w0 Sy 6—4 JSEIY
(Phe) cnit¥ Juiill pa (Gly)
i ylag
osle HLuS,all ol aa 1301 2
Sentialize s

Gly
(Phe —Gly ) sl il i (Gly—Phe) ui Juis oSl



S0 5,10 55 &“PD
Al (o3MS (ndg el Sy &
by plaiie Leieg 55,55 Slily Silans gl 5 (odgdla o Lo Ailine ala | L6 JIS2T oy ll @
cdush oSG d L Lgtag ¢ alitie
LA Jals dlany ALl qubion ¥ 86 S S 1] ddasd age (adgyall JSi @
syl as)lls Lo | dnyl )l 3589 3, all 4o o8 Ol e mih daaadall ol gad a5 @
- gl bYW Lanball alsadl (o8 Haady 4llsly (pigsll Slib JISST gAY Jalsalls pH
LT T 48ty ol ] (SN ganalall gl S again o3 Dlaall oo daaalall ol gA| yai
St g yald soaaal) LSSl ol 4
aalatiy ¢ alsll Jais ¢ LlaasH oote Ll g e Lbe Lol WO (0 3,8 T, 5ul il 653
La G jasSy Ly Lasdy LyAT Jals oYLy LAl (3Gl aelly digladl o llaal

Jalsadls &lasyi¥] Jae daadl oilsglall \a.ln.l.n o8 Slsgyll e 1S sae Jaag ) U e | B ptsd £
oall IR g Siun3 o3l 5,580 colelinll §5datl

cellgin O G9a @S bast Je Ll au s (e Jors Eua G Hae Jole 52 aaiayl

AJEDY Dt el Gask He Jelilll s Bl (audnS (] dule au35Y 1 Subas

- ine Jale Joo b an3¥ Jams Joli o8 e litie Suls 5T aayn¥l Jadl dasla uls
¥ Slida ole Gare gdlgas an ¥l Jadl ealall slsll by @

a3 Jadl daaladl sledl L bl 5 o dasill o an U Jacindf 23 gl

Jadl Glaasg e 4
amadl Sl () S5 e adll (o8 pan YT S5 A paslasangd ] (595 Jis @

=l acall £
by Syads ¢ daaldl Slagdaall dgaan SIS 080 oa Basag Al e SLSsll oy el @
- bl ol
allaally Loy Y15 alall o 3o sag pa¥sSH oo Slilsgaadl abiae o8 115 Y1 LI Gpig,ll @
coaally Sl ally HlakYls Hsleally Cigally g dlls Gl g AY LAk clitg,dl e @

delall Gyl 4

Al ey ol auadl clyad aal e ol LaY! JasS cliia clige,ll @

(padl b Sl s alasy gl ) Gula Sl 83,40 Al cAlsai¥ ] Lgiag Slisigsn lisased] a2y @
- sl Slisayag ¢ syl suall Slise yag

Sac Ll Silews (o] il Jillass fe ¢ Slaill G wsadl (o8 daelally daanlall &U5g 5l Jealos @
. liaadlly ol



T 56 29905
Slyasd ga sl (6-2 ) (ealadl Guyudl
LG slslly BUAL Ladl SlEglall & usass S 553 Gt | & sl

il ysst a1 1530 2
. (W) 525 ) HoO clhasag C fsa S asag (e diiie dalS o8 &lhauag S
Cn(H20)n oilpaand g S dalaldl dais ol daaall

coublladlly 5aadly Slsdlly Caladl lyasag SIL Lusll L,i2Y1 @

Legans ol LLAYL HO- JaeSg gl 00 legane Bue le S5ial Ligde SlLS)s Sl jaad 93 S
(0=C) waiabagll Juiss I

Lalay! Gl Seall

e ol S ey Slyasas S E 15T ] @

O S by e gl el $5a0 aniws Sl S o8 Lolal | Sl Sl

e Laylpail clayug s o GLisdll L Lelans Lola¥ ! oL Sl o8 dubdll cleganll sias @
- (aSI g8l Sew) H9aS Al Suw ¢ (GeSaladl daad) HaSdadl Seug « (pudl Saw) Heseladl S @
Aasidll Jedlid) 3 gm0y Sl 5y50m (08 Lula¥ ! ol Sl (S35 s G0 Kall @

H H
H | |
H— C—OH e e GgSelatl B—9YsSLts
I —
H—C— OH H—C—OH
C=0 CH.OH I CH,OH i 2 3 :
CH,OH HO— C— H [ & HD—*-IZ—H clt HO—C—H 395 yally 39380y
| HO €—O_ H HS O H B
|fa““x"1 il i |/ \é R /W \‘\é H— K= OH 08-S dgala] wils <
il ety n B Gl ek BB s
OH H H H OH H |-|| -:.l:H H

g.i.'lal'l J i Cra Ol 331
.tﬁlwl ,,_!S.ﬁ"uj

?il:-.l'1 JEadl E-__}'-.i.ll allul K5 ?El_-ﬂ Jsadl t_,lill Al K5 1,=,,4'-.l=--..|1 JEadl E_,.li_T.l aloludl K5
f : : a 955 B BTy | FN 3eSsla

daalaadl ol Sl 2
3 B SR ] g S Tilatlly el { B jSi) A e st @
- 3550kally 3Solall s o s ( el jSuu ) 3938001 @

CH,0OH CH,OH CH,OH CH,OH

0 0] 0 O
OH + OH 5 OH OH + H,0
HO OH HO CH,OH HO o) CH,OH
OH OH OH
3955l 298

OH

385 sLa
2l Ll ol o daa ¥ .50, Sdl SLEN SSdl (463 3636 5ally 3eSslat] uaty Laaie 6—10 Yty
NGaa gt ¥ i JSEI 3,8l 5u2 0198 )3 Cpe (19S5 Al oS )3 JS o) S35y aSaN Vi Jels




Avicsts 57 P”D

Sl Sasandl Sl Seall #

sl 6=11g8an || oyl aally WSI o8 aagig dAlall 5855 16Sela Slaag e Al (e eS| @
O P TN, IO B | =
LAPPRR R | - NN TR L0 |

3aSslandl (pm il (e (55
3

WS o 35Sela Slang e (sSh Lagie IS odabead(g L) Suuaill o b Sell o AY Y e @
Lagiliagy Lagalsn o8 Glaling LagiSls

. 3ebabeallg Liall S Glall giss @

il od Basasl) @b Lolill TUAM Gualall 5 luadl 55Sag ol b isds ¥ sasdss Jolaleall @

Seldatly g 6—12 S 2t

sgaall by Sl e laga Oleys

LT

§rdia pul 9 g yita el 3Ll @

dady p ydlia yub oS 3 bl b
Al Lt o Saad! 13 g Laca

A navsan xabti § Selalial] Lalo bapackin 5lad¥ adiins (X019 tha st sl @
453 JS) Tl S langll s Joa 3 1 Laaly 11 o

Shadl b as Y £ 212 LT gy < LT (3l ysandly Silyyudaally Lol o Sl Jolaleall @
S S 51 Gga gyl



<OU 5,10 . 58 &QMD
Sslaaaadl] (16-3 ) Sl (guyudl
 lall o llaall alasiy U (3% Dislall TnaY 1 olaslll 35 G I &l
¢ sl Lo &
cdaglad) duse ¥l (S5 0 6SE ¢ Glall 3EaS ¢ dadad e 35,08 diga all s Salaaaalll

daandull olaaly! 4

e iaall palaayl o sia Ll langg &S0 Loy elis Buag L o1 ¥ Olhaides el ol
Aok Jeidlos 3 Llonon < palanl oa  @aaall (Slasyl

G908 8,3 24 ¢ 19 crile Tisnalall Tituall salanY] (4 e

CH,(CH,),COQH il &l palaal sy Jias

L5085 Ayl 593 (ol o Lanatlly LSS Ll ole 8533 ¥ (o3 Liadl (alaa¥l e @
Al Haa KT )

 nassiel] g Jeli 13] gatll i piadll phanll guidy o oS @

(D 5 LA ) Saaaie Ll Loyl eI i J cpaspagd] 5L Gla] Jelis oo dajagll @
bl Gaea G dalg¥] paea a0l @

Ll Lilad ge8 Ciaa 1 e JST Dl a2 daadll Galaa¥] el alayu 0SS @

il ] s Sl e g (950 8 352 1333@.&“_,._.&#;31@# 6—13 s
e 31 Lgiag daala¥l fya satall B gyl

SASLEN Ayl )11 2pmgs eg it o€ 53 3l (oS pad

St oY) paes

0
m G:ECH;CH;.EH,CH;EH;.EH;CH;.EH=EHCH;EH,EH;CH;.EH,CH;EH;.EH;
H

L il | | g

0
m HGTQIH;CH;EH;CH;CH;—EH;CH1EH;CH;CH:EH;CH;CH;CH;CH;-CH;CH;

A oy yeaaladl 2
Jpelalls L5 U L ) Lall cligladl o Loaddl (alea¥1 5, o,

el lalyys s pndalls Tias oaLead 5 b3 Losie o<, [ESIEIREIEN
LUsaa e 443l §)lha 4oy (o8 dlis il 15l

[ ° 2 ¥l daylyy cuss 6—14 JS it
HOC (CH2)4CH; CH, —0 —C —(CH);s— CH; ISR

Agiaull (olex W12 55ga gl JuuS s ,SII

|
CH,OH 0 °
HOC (CH,),sCH CH, —0—C—{CH,},y —CH,4

Jopuda Ao yalesi 3 @O0 oy




Jeaaladly c8laaSss S TT 03 sS 458 82 ssmng o (@A g jeanslad| 40 Je i g Gl
o daaudl alaadU agadgall Ol e 3,Le a5 ¢ Ouball 7 ) g«.ﬂJ...aS“ Jeldd Joaiin, @
(ki e ALy el b 1 L0 Glall dsialy @
cssbeall cllizad okl Cislll & oSs ran o «Cissboall ciliisad okl a2 il L5 Lokl
cCbeally W Jlaaionls ¢ Laug¥! AN ok 18y ol o o Lsdll UL
O

I
CH,— 0 —C —(CH,),,CH, CH,OH

0 0
[ [
CH—0—C—(CH,),,CH; + 3NaOH — CHOH + 3CH,(CH,),,—C —O Na*

1
CH:{_G_C_ICH;Eh.‘{:Ha CH:DH

G s il ddeld  Jasudatl

(G 98eu 89 ) (S 08uaddl HuasdUI 4

o3 5555 dam (6 oheasill snlll ans @D sy yuslall o 31 ppo B33 Jlin L psiuggill @lassll
oyl Lty

Sliiysd deganas Lianll (alaa¥l aal s Jasicl W0 ol yunla o8 45 98eu odll Silaasslll
 Vgad Losagll palaa¥l gady o Lualy agiall o bl gjall o35 duba

&&a..i’dl Vs)

Liag paleal gle Layl @il olalll e AT 855 e 5l @

sk dealis 53 JsaS ge a0 paea ol e ST Slasud o8 £ gandll

slacly 5 X Jiad dua dadlill Hleaadl cilayo old Lokl Glall feanll aladl QSAl s @
{l:l} . CH2 (4o s,

CH3(CH,), — C — O — (CH,),CH,

Gis pias 18 Gl Jaill aad elliSq jaill 319l oo padid) A Jis gadid] ollgaalls o GLAH 755 @
. egay ehan 31 Gl] Joas 4Y (5 AT § sask

W REY PEw v | s,

cdiay aleal Jedbos ole Slasulll auan 5885 Y @

cBaanis Slila ole LSS @ aiad oland oo Silaa g il

&Y SEladl e S L*_:,-_\_...;L...fz'i Loyl SO e e Slasg il 2ian @

oA Glae alal lug i o8 - Luaiall Sligayed! Ltag - Slisayel! Jaas @

Asladl Lenad Tige Lol oS - AT tagpiien - Jsyiead I 2as @

alliall 5065 0 Ty00 St qa¥! Sllall 3wyt ole @sing Ladl (4) gobii o LS @

28 Gl avall 358 3] dae iy Ui diiags puuSeisien (earw wig e Jasiuw Blasll S aill asalall @
. Lhilly HSIK clifgaall asad MGG 56




S csts. 60 2ogaf

a5l pdlany! (6-4) galyll Gl
- Lelafy L0l Slaslall Ggsill alaa¥l 355 Al ] d sl
9ol palanyl sy
Lelass 4ol Slaslall iats agtss (o il (ol Gsian Gan sadlss (S 98301 el
655l Gaaall Ll Ldl 5uny oo EESGRISELD

‘ L_UJ‘)S Jdt_,u.n:uj.llé.llalv)s.‘.u‘g :hﬂ_g.uaﬂ_;.ﬂul.i...uﬁ d.i:j.n:..n ;:.ba.ri L}Li u’\_n.“ .h{g.t.lS_g.uJS.l &
. :d-I.I.I:h.j‘J.l.uh.iﬂ.Lq

SladisalSenill aal ope (3530 ) eanm G528 S35 e 0556 Gulal Sw oo g5ill Jaaall (s5ian @
g i Sae Ly adiys oalad S JSg ¢ Wialio 51 da s (S0 AT alipalSoni (o8 Siliusds bl o

Lgsill alea ¥ ol yasdss Lgia (35S i Aucolea¥ ¢ L) il g il 15508 58| 6—20 JSEd

o

0 NH
ﬂ' % /‘N%E.ﬂ"‘ 2
|
HO— P[— 0=

|/\/

|.||\(If |I/ R P ; Q:)

|
‘wc:/c‘h

OH OH

.
5 05 55
S5 5aels Jo a5 S 45 IS (6 2 e o e ek T Loy
1"’:‘*-’;_5‘“"@“.!&1%.539‘}9 S S ks p g ddlate Sliw g le gat
il A PRCH KT CORCL ) PP SIS R R P
ol Sl s 45 S 0

z 9kl lelll : DNA &

st anlsa DNA il g0 guly ouSous Gsill (2eall @
Gins 3] ¢ dadl AT o8 aag (I Lgsill (alaa¥l o

- ol Gsladl aia @lls  gaen el )]l LRATT ole
aagi ol Lgsill jalaa¥l e (pesi Lia RNA sDNA @
Tl LA i

Jo ga DNA (8,5 621 Js i
005Sg - Ligale Ll 3ia lomas duy 793 30
cilaiugall g Sl fya Ol p3a11 Gl gaall
bl pa s il ;‘.:5*5-—5-'.5

3330




T N o g0l

o Blaill o8 LUAN TS0, dl claslall ity agss DNA daulbg 4
e AT rasliils criad¥l Ly kg ¢ G-C gpesgisbiadly piloall Lty Ly DNA i @
 Bylaie Luels Lalyi iy

DNA (S5 e alall S5 Glin ¢ 5958 paea olu o sulll Lo RNA -

-

Lagis JS a3 (s B4l g 93 RNA 9 DNA (1 23180

DNA

DNA cdaals g gl (oS 920 5994 paaadl
RNA  clislS o galyll 993l paandl | CilasigalS 9l (yo (il g (ieals (3 () 95

¢ Clieugs dsgans (00 (S CilanigalS g seaa - (Tl lglll) (eagila s (oSl Gadils
8aslig ¢ (92,8 ilya (euulad H9aal) Sy « Oldugd de gano (0 (9552 DNA

- e i ¢ 09008 Silya (euulad 391y (oS 933 sSung

- daag pi Suslig

(A) (s diang il asl s3ll (s ooy (A) O] iang il sel 9311 (5 3o
(U)dawlygall (G) ol sallg (C) cncaginleadl| -+ (T) Goaslill  (G) G2l 9219 (C) Caeut gialeal

balgy 9929 099 aalglaayi s RNA (osial Z 9aye ol ol Jsii (ole (das yeii (00 DNA (95
- dasan g piadl acl gl (s dadaangyaad| . daiaa g aad Jaal gy danaag daadl asl gl (e Jaa

ciloglaall aladicl s LAl (Sas RNA
. DNA (o3 3052 3all

o Aealiuio Ciligig e aieal Jarics RNA
gl 5,8l 8,3 diael pdlaa

L alall o 4y sll oleglaall (3ias DNA

OH OH H H
STYOp Jawl g deals S g el

RNA 2 o)l355 a8 Hlead! e 3L ,301 Ll (DNAZ o)) 393 90 crrasdl ye 5LaiS 53018 tLagiligSa tam cp0 RNAg DNA Catie; 6—23 St
.DNA jRNA .18 55 cnadbis! ads

,Utd.éj,_."n(i



